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of 
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Quality 


that will feature the 1946. 


—AS.T. M. Spring Meeting in 


sf “Promotion of Knowledge of Material of Engineering, ; and Standardization of Specifications and Methods oitinear 


— 


Contre ol a nd Non- “errous 

eric Exposure ests” to F ature ‘Spring Meet ting 


Sessions Committee Meetings all Week of Feb. 


Vv ‘Thoma as A. Spooner, Chairman, and 


‘ment of the A.S.T.M. membership __P. G MeVetty, ‘Secretary, both of | 
will be interested in the technical 


burgh at the Hotel William Penn on 


evening under the auspices of the — ary, 26 come under a general heading, 


Westinghouse Electric Corp. of a of more 


Quatary ( CONTROL tistics. Undoubtedly those ‘mem- 


The papers and discussions ‘tobe _ bers concerned will find the con- 
February 26° and 27. On Tuesday presented on the ever ening of Febru- densed reviews sof much interest. 


tant publics itions in the field of sta- 


\t 


— 


nc he id __F. T. Mavis, Professor of 
Pittsburgh District there will be two & “Statistics al Quality Control and Its E Ingineering, Carnegie Institute ot ea 


_ papers dealing with Statistical Qual- — Relation to Specifications.” The | Technology, has been active for the 


a ity Control, by two of the country’ s : first paper by Col. L. E. _ Simon, — District in connection with th the de- 
‘eatetanding authorities and on the ‘Ballistics Research velopment of this session, 
Wednesday | afternoon and ev vening Laboratory, Provi ‘ing 


a 


j 
_* Throughout the week k beginning — basis of discussion will be by Casper 
February 25 there w will be in session Goffman and Joseph Manuele, Staff participating. —Itis expected copies 


Sympostum 0 on RESULTS OF 


the Sy: mposium Atmospheric Grounds, is entitled “ Dollars for 
ATMOSPHERIC EXPOSURE Tests, 


Exposure Tests on Non-F errous Your Thoughts. ” An outstanding 
Metals and Alloys \ will be 

“areal technical papers and discus- 
sions. This symposium is ar ranged 


rial Across in readily v understandable at ‘sure Tests of Non-Ferrous Metals 


authority in this field with the much- © " From the titles of the papers to . 
desired i faculty of getting his alle comprise the Symposium on E xpo- e 


by. Committee B-3 on the Corrosion —_ language, Col. Simon will undoubt-- ‘and Alloys, a good conception | can i 
of Non-Ferrous Metals and Alloys. edly have considerable food for be had of the general tenor ¢ of the 


All members of the Society thought for every A.S.T.M. M. me ember 


others interested cordially in- committee member. “the “names of the it will be 
iy A companion paper providing 9 noted that some of the country’ “a 


‘vited to attend these s sessions. 


afternoon, and evening a Assistant and Director “Quality of these papers will be available i in 
= number of | the technical com- Control, respectively, W estinghouse — 4 graphed f form and 


plan to attend the meeting were feel competent to prov ide discussion sium, with Secretary . A. W. ‘Tracy, 


mittees of the Society and their sub- _ Electric Corp., whose paper is “Use 


leading authorities in this field are 


may be able to fill 
| committees es and sections. A detailed of ‘Statistics W riting Specifica- number of requests for them. 


of meetings was mailed to tions. _ W. H. Fink eldey of Singmaster & 
the members: early in Janu: ary to- Copies of these papers are being Breyer, Chairman ‘Committee 


gether with a hotel form which those available so that those who, -3, has been ‘directing the Sy mpo- 


“urged to send back immediately to “may have them in advance for study. = _ Americ an Brass Co., and cooperat- 


4 


‘the Pittsburgh Convention Bureau A number of those concerned with with them has been Bow- 


Which is arranging the hotel reserva- this subject will be urged to partici- ‘man, Aluminum of Amer- 
tions. _ The e Society is cooperating — pate in the meeting. Sule Lite 


with the housing people in arranging As announced in the December 


and Committee Week the Pitts- Pittsburgh Distriet, ties in with this" 


for members to share twin-bedded a new AS.T.M. In ‘tie 


-yooms, W which is necessary because of mittee on | Quality Control of Mate- authors will be to bring out the 
‘the very crowded hotel situation. rials is in course of organization so salient information and data result-— 
In planning for the Spring Meet-. that this session, sponsored by the the very "extensive atmos- 
pheric corrosion tests which Com- 
burgh District has cooperated splen-. development. mittee B-3 has carried out, in some 
under leadership Attention i is also directed to pages cases for over r ten ‘years 


‘BULLETIN 


ASTAARULLETIN i= 
— 
ia 
it 
| — 
E 
lis 
— 
— 
= 
igh — 
— 
_ 
| 


1 
ese data have e been published in 
he Society’s Proceedings, notably While the schedule of technical am, 
in the annual r reports of Committee ‘eee senate s sent by direct _C-1 on Cement, Tuesday, 1:30 p.m. 
B-3 and now has _ on Lime, Thursday, 2:00 p.m, 


ta 
to all committee members sev- 
opportunity to. raluate them “eral weeks ago is designed Con Aggregates, 

gned con- Wednesday, 2:00 p.m. 
that American | can better 

assimilate the results make “serve time and avoid as many con- C-16 on Thermal Insulating Materials, 

eso of fliets_ as possible, the very large Wednesday, 6:30 p.m 


number of meetings called by the on Paint, Varnish, and 
The _afternoon ses: session will get 


under way at 2 p.m. n. promptly i in makes it difficult to prepare D- ols, Tuesday 
sel schedule so th at full time am 
Urban Room of the Hotel W illiam be D-4 on Rand and Paving Materials, Thurs 


nn, the evening session given to the meetings ngs and still work fi 


dy, 
for 7: 30 | Capacity 


h Ne DS on Bituminous W ‘aterproofing and 
anion ces are expected at at each. ights ava ai ess, in Roofing Materials, ‘Thursday, 9:00 am. 
he papers to be are as 


general, this system works out ~D-11 on Rubber-Like Ma- 
ferent committees to concentrate _D-18 on Soils for Engineering Purposes, 
_ their work in one trip. A final Friday, 8:00pm. 


The ¢ Corrosion Rolled Fine in n the Out. 


schedule including room assignments E-lon | Methods of Testing, Sections only, | 
will be available at the .M. 3 on Ani of 


The New Jersey Zinc Co. desk on the floor rof 
Behavior of Nickel and Monel in Out- the Hote enn. 
Atmospheres, W. A. Wesley, Assist- Phere follows a list of 


ant Director, Research Lab., The In- . a 
_ ternational Nickel Co., Ine. burgh. U: sually area of sent out by 


subcommittees cand sections of these taries of the committees are to 

pheric Corrosion, A. W. Tracy, convening, in most cases prior to considered the “last word.’ 

‘Metallurgist, The American, Brass the committee time page 6 2 for schedule 
I 


on 1 Steel, 9: 30 a. to make sure that there will be 
A-3 on Cast Iron, Tuesday, 4:00 p.m. ficient hotel accommodations to take — 
gi A-5 on Corrosion of Iron and Steel, ae care. of all of the members. | Tn line 
emical an etallurgy iv., Alumi- on [ron 1romium, ron: 1romium- stated, man of our members will 
Research Labs., Aluminum Com-— Nickel and Related Alloys, Tuesday, 
of America. at an “ey is hoped suitable ‘selections 
Tracking Trouble in Atmospheric Corro- B-3 on of Non-Ferrous Metals: b 
Tests—W. E. Catnpbell, P. S. Olm- and Alloys, Tuesday,4:00p.m. made by housing 


stead, ,and H. G. Romig, Bell Telephone —&B-7 on Light Metals and Alloys, Cast — 


Meeting g Wee zek uffalo, June 24, 


Director of Chief 


Extensive Program— —Apparatus and Photographic Exhibite—Interesting 


Entertainment Program—Committee Meetings — Make e Busy Time for Members 


HIL Bit is at least cluding al large number of | committee is being considered by the 

correct to state that a “pre- meetings, w e must. hasten to add Buffalo Committee on Arrange 
war” type of meeting is in store for th that the meeting is definitely post- “ments, the nucleus of w which is the 
the membership i in Buffalo, June 24 War in concept since so m: uny of the e W estern New York-Ontario District 
28, 1946, which connotes an topics | to be discus: sed in the techni- “Committee, with B. L. McCarthy, 


_ tensive technical program, a number cal SESSIONS | and the problems involv- Wickwire Spencer Steel Co., Buffalo, 


of interesting entertainment features” ‘standards and research, which Chairman ; T. layer Depart 


for ladies and members at are current in the te chnical 1 commit-— ment of Technology, ‘Buffs alo Public 


tendance, and. other events which go tees, are very muc h to the fore. ary; if Messrs. 
to make up the Annus ul Meeting, i in- An interesting 0. tario. 
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| sider one 
A a ‘Special tour of the Niagara Falls, in- 


‘ cas Gallery, Buffalo, 


w aterfront. at 


Foundation, Toronto, and 


Matthew 


a small working groups of the genera 
be. to supe 


"meeting. here will be an ee isor 


, and the Photographic Exy osi- 


a will be largely run by the local Floor, which has a most excellent — 


subgroup whic hi includes number 
of photographic enthusiasts from the | 
a. area. In connection with | 


latter, members of the Soc lety 

> 

to receive in Mareh an 
ing ‘developments i in the instruments 

entry bla unk which gives th the rules 


and» regulations the exhibit 


4 Those who care to submit prints ¢ can 


the we ar, W vith a number of outstand-— 


ing entries, both professional and 
 amater ur. Many members and com- 
mittee members are much interested 


‘The Golf Committee will u un- 
 doubtedly reinstitute the Annual 
«Golf ‘Tournament, and arr: ange 
have the A.S.T.M. 


ing — prizes. Ther ‘re are seve veral 


beading the Wanakah the 


ladies? entertainment 
committee will undoubtedly announced later. 


, the 


or more bridge par ties. . A 


cluding the C Cant adian Parkway ‘sys- 


3 tem running from 1 Lake Erie ie to 


Lake Ontario which might include a 


Visit and lune -heon at General 


Hotel, will be planned, pos- 
sibly te to include a visit to the famous - 


committee on the Apparatus — 


then make their plans well in ad- 


yance. This Exhibit was one of the 
“features of annual meetings prior to 3 ; 


‘Championship 
S Cup put up for play, as well as offer- 


open Monday noon, June 24, and 


4 
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Two symposiums: which wi will be 

widespread interest. involve the 
93 Testing of Parts and Assemblies and — 


in Fatigue of Materials. The first 


JIP 


Many of the leading companies 


the testing instrument, scientific 


fields have applied for space in the AS 


for E xperimental Stress Analysis. 

Seventh Apparatus Exhibit to be “Subjects which undoubte will 
held during the Annual Meeting on on sd 


> ag > 
« 
arrangement for the type of Exhibit used for 
the Society sponsors. This Exhibit, 


rear axles, ete . The Symposium | 


after a lapse of four y years, W ill again | 
on Fatigue will include such topics — 
enable the members to see outs stand- 

as the strer ngth of beryllium copper 


_ and laboratory supplies fields, and 
will | afford the numerous exhibitors 
many of them a active in A.S.T.) 


work, an opportunity become 
acquainted 1 with members and com- 


mittee members at the meeting. 


_ There will be a number of non-— 


pe 
a commercial displays, some to be s sug- 
g gested and devel eloped by the Buffalo 


nag-— 

ond aluminum: alloys, 

f fatigue strength of wood, , fatigue 

tests of steel at different hardness 

with different notches, and several 
Concrete. Aggreg: ates is particul: arly 

interested in developing a session or ce 

Committee onArrangements,andan ound-table test methods 


opportunity will be afforded the So- freezing and thawing concrete in 
technical committees to fea- connection with determination o 7 


city's 
ture some of their work. Displaysof durability. “special committee 


_ this latter kind have been one of headed by ' W. bs is devel- 


inter resting | portions of previous | ex- 


It is probable % will great deal of research work 18 


way on this subject, and it is 
will run daily | thereafter through - pected results from much of this will 
Friday, June 28. The official list of | be available including a 1 description — ia 
exhibitors and other details will be of the various methods used. 
The discussion which will f orm the 
basis of one or more sessions on 
the subjects which will auspices of Committee D-19, and 
be the basis of symposiums and ses- _it is planned 
types of equipment used, including 


on microscope, 


sions at the Forty-Ninth Annual 

Meeting were referred to in the 
en 1 he re. 


BI 


ASTI 
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program as being de ould trode systems, indicators and colori- or ‘other 
be one of an educational character, metric in both aqueous and features. ‘The committee belie 
foe cusing attention on the instru- nonaqueous media, and use would be quite worth while to get 
ments available and how information — E.M.F. Measurements in the petro- < the members and their families to- 


can be obtained on various deposits. leum industry, at 
Still another symposium which Other sessions « at the meeting will 
will be of pertinent interest relates to be dev oted to papers on the effect 
pH. Under the auspices of a special temperature on the properties of While a hotel _res reservi vation 
committee functioning under Co -ferrous metals and al- be sent each member the 
E-1 on Methods of Testing loys, and others, ‘near future, those who may wish to 
with L. B. Asheraft ,W estinghouse- hile still to | be confirmed, it is” write now. for accommodations can 
Electric C Sorp., chairman, papers are expected that the Buffalo C AS. T.M. Housing Bureau, 


developed which cover histori- mittee. on Arrangements will | plan Convention and “Tourist. Bure 
aul, 


discussion, considers for a dinner on Wednesday evening, _Inc., 602 Genesee Building, Buffalo, 
June 26 with an outstanding Y. 


tte Acts 0 on and 


Molybdenum Steel Pipe as indicated i in accompany- ofa 
“tions and test methods Due to. t the failure of carbon- Welded Joints of Lead Wires | Ble 
-Teferred the Administra- _ ‘moly *bdenum alloy-steel pipe w hich Electronic ‘Devi ices and Lamps ( B 

had been made essentially in line has been in the process a 

say with existing Specifications A 206, dev elopment for over a year. The 

an annual meeting in n miniature. Committee A-1 on Steel considered test is made under applied bending 

the a accompanying extensive best method of establishing a and volves rigidly Clamping 
table listing all of these actions it c composition which would tend to specimen of lead wire immediately | ¥ 

be seen that there has been in- inhibit graphitization. forma- below adjacent to the weld 

tensive activ ity in many of tion of chainlike gr inthe weld knot, enclosing the upper wire ina 
committees, affected zone of carbon-molybdenum ‘pair of knife ¢ edges oppositely dis- 

While ea ASTM lists apparently resulted i in t the posed, and applying a bending force resis 
the actions taken by the Administra- failure, and graphitized car "eae was — the wire manually through the “the 
tive C ommittee on Standards (for- found in a number of other piping lever arm to which the upper knife 

-merly | Committee E- 10), those cov- “installations, particularly where edges are attached. ap 

in the accompanying list and used at above 950 F. he Test for Surface Flaws 


- article are the most | numerous that 


leads used in electronic devices, by : 


latest form in the 1945 Supplements a 
to the Book of Standards which are best porte to ney formation of 
"practically completed. Some of f the While it is expected th: that means of examination of 


and test methods il appear in 


recommendations, however, were considerable material will be pro- bead sealed to the tungsten. quire 

2 approved § after the books had been duced in accordance with ‘this new he To determine wire — diameter by ; = 

tentativ e, the committee | is continu- : w weighing methods (B 205), a tor ‘T Wie 

ing its studies of the use of steels at sion balance or other very accura i whic 

ions elevated temperatures” and other is used. covers wire t00 

will be soon in compositions may ay find application. fine to be directly with 

mf. ith somany standards inv volved, ‘Electrical Heating and Electrical | 


it is impossible in this BULLETIN Alloys 

give an adequate picture of the new Of the eight 1 r ecommendations 

material, revisions, -ete., but it is’ "submitted by Committee on | ices. 
hoped what follows will be of inter-— Electrical Resistance, Heating. : and The revision in the alloy casting 
to the members. Furnace Alloys three are new tenta- specification B 190 merely involves 
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the addition . 


a number of significant bibliogr =phic rev isions 
references which would provide in- ‘ret 
formation about the hould include the fact that in se’ 
havior of metals under stress at eral cases standard rejection: clauses 
elevated temperatures, he com- being incorporated; in some the 
mittee does not ussume > that the ‘ABRA (Cc opper & Brass Brass Research 
bibliography i is complete, but it does 
“serve” as an introduc tion the ll 
The rev isions in the S “4 
bee, 
determinec ina gage ength of Seamless Molybdenum 
inches with the value to’ be not less =—S—Steel Pipe for Service at High Tempera 
The ture (A 280-46 T) 
than 30 pel r ce nt. ere 1s some GR-S Synthetic Rubber Sheath Com 
— m naterial re re ferring to the bend ilectrical Insulated Cords and Cables 
865-46T) | wil 
‘ised Test for Temper r 46 T) 
Sheet Metals s used in 
Electronic Devices (B 155) is to 
cover cover metal thicknesses fr ‘om 
— 0.020 instead of the former 0. 010 
restriction and the len ngth of the Plastics (D864—45T) 
specimen is now to be a matter ating the Flow Temp emperature of 
of agreement between producer and 


‘Test for Strength of Welded . Joints of 


I 


zeaded Wires for Electronic Devices and — 
ps Flaws in ungsten Seal 
Rod and Wire (B 204 45 T 
changes i in the Test for Resis- Determination of Wire by 
q tivity of C Jopper | (B 193), while ex- Weighing (B205-45T) = 
tensive, dre primarily editorial, and 
darifying in nature. They were 
Ze veloped by a small task g group V which — 
appointed by Committees B- 


ew Tentatves 


ethod of: 


Chemie al Analysis of Copper and 
_Base Alloys(E62-46T) 
 ——_ Analysis of Refined C opper | 
—-46T). 


Revision of Method B34- 


for Coefficient of Cubical Expansion  Bery llium-C opper . Alloy Rod and Bar (Bo 


Test for Evaluating Treated Textiles for 
Permanence of Resistance Micro- 
9 
Practice for: 
Numbering (D 861 — 45 T) 

,and B-5, which h groups are ‘Tentative Revisions of S Standards 

resistivity of metallic materials in vee and Cable: Heat Resisting 

Rubber Compound (D 469-41) 

the jurisdiction of Committee B- 4, opper Rods for Locomotive Staybolts (B 

ree-Cutting Brass Rod and Bar for Use in 

63° the forme may be rewritten, Machines (B 16-45) 
opper Water Tube (B 88 — 45) 

Cc opper-Silicon Alloy Wire for General Pur- 

(B 99 - 


Copper-Silicon Alloy Rods, and 
Shapes (B98-45) 
Copper and Copper-Alloy Seamless Con-— 
denser Tubes Stock (B 111- 


‘Brass Wire (B 134 45) > 


_ (B138-45) 


Committee are new Tentative Leaded Red Brass Rods, Shapes 
Tine Alloy Wire (B 206 46 T), re- al 
re Testing and Tolerances for Single 
“quirements for which \ wer e previ 
ously set up in in the Specifies ations “a ‘Testing Wool F ‘elt (D4 461 
cove ering rod, bar and \ wire, and Revision of Standard ond Reversion ert 
Which a are now to tie removed, T hree 
alloys are prov ided with nominal Matha bout 
es oO stn prec 
copper compositions of 65, 55, and 
£2 per cent ; zine, 17, 27, and 19 per 


Light (D 506-41) 
“cent, respectiv ely, with nickel i in all 


as a test for. but this 


Wrought: 

Amor 


New Designation (D 506 - ~45 
18. Class is for 


use; B for hard or spring 


pecifications fo 
Insulated Wire Cable: 
Rubber Compound (D754- 


Revision of Tentatives 
temper ; and C where ease of n nachin- 


Ing is important. 

on 

— 

9460 


Synthetic Rubber Compound (D 755 


ctions by the Administrative Committee on Sunda, Decembe 
January, 1946 


Bronze Wire 


3 


Method wy 


AG 


Heat- Resisting 


Wire and Cable: 


re pi 


are to go in; in cases revised 


recommended the committee developed in cooperation 


with CABRA will be incorporated. . 
In some specifications n notes will be 
included listing: data on density of 
<i 


Cellular R aie Products (D 
_ Nav al Brass Rods, Bars and Shapes (B 21- 
‘Seamless Copper Tubes (B 75 — 46 T) an 
_Copper-Nickel-Zine and Gopper-Nic kel Al- 


__ loy Sheet and Strip (B 122-46 T) | 
_ Copper Rods, Bars and Shapes (B 133 ; 
Miscellaneous Brass Tubes (B 135-46 T) 
Phosphor Bronze Rods, Bars and Shapes — 
Aluminum Bronze Rods, Bars and Shapes © 
Cc opper-Nickel-Zine Alloy ‘Rod and Bar (B 
-161-46T) | 
(B 159 — 46 
Strip (BI 194 - 


Bery 


lium-Copper 


-Beryllium-Copper Alloy Wire (B 197 - 46 


- Molds for Test Specimens of Molding Ma- 
Used for Electrical Insulation 
M Molding Compounds 700 45 

me hromium-Nicke- Iron Alloy Castings for 


ligh-Temperature Service (B 190-45 


4 tronic (B 175 


— Test for Changes i in ae of Rubber | 
and Rubber-like L iquids: 
 (D471-46T) 

Testing Cellular Rubber Products (D 552 - 
y est for Resistivity of Copper and Copper- 


Test for Deformation under Load of Pl 

Test for Temper of Strip and Sheet Metals 

for Electronic Devices (B155-45T) 
_ Testing Wire for Supports Used in Ellec- 
tronie Devices and Lamps (B 157 ~ 45 T) 
“est for Density of Fine Wire and Ribbon © 
for Electronic Devices (B 180-45 T) 
Test for Resistance of Textile Fabrics to _ 
Microorganisms (D684-45T) 
Testing and Tolerances for Spun, Twisted, e.- 
or Braided Products Made from Flax, 


Hemp, Ramie, or Mixtures T hereof 


Test for of Textile Fabrics a 
“a Yarns to Insect Pests (D 582-45 T) © 
‘Te sting and s for Rope (D 738 


Th 
Relating to al 


Test for Sulfated Residue from Lubricating 
Oils by Air Ignition (ES 


Provisions 
Insulated and Cable: 

Rubber Sheath Compound for Electrical 

2a 


— 
| 
4 
i 
7 
or 
ith 


—— Products and Lubricants: 


roduc with the Specifications for ellular 
continuing the Emergency Rubber Products (D 798) where 


inv modified requirements 


» adoone for the Determination of revisions are very extensive, par ‘ticu- some of the materials cov ered. By a 
“Sulfated Residues: Lubricating ng larly affecting» the tables the revisions a a larger 
dils (ES ~ 4 13), C ommittee D-2 is cover characteristics of ‘the rubbers. number of materials falling essen- 


‘cognizant that some further ‘coopera-__ Textile. 


tive tests are under way which it 


tially in the same type classifications 

included and thus the user has 

hoped may result in having the "od Of the two new tentatives” ‘greater range of materials from 

changed to the status veloped by Committee D-13, one is which to make selection, particu. 

a regular tentative I ater in the year. ina fiel of w here con- larly with respect to moldability and 

The method is intended for the de- general shop pe element: 
termination of residue f from new and tt The only change covered in the re 

used lubric: ating oils and from m addi- vised Specifications — D 647 i is rh 
tive concentrates and it may be used : elimination of the five- bar ‘mold for 

treated textiles (D 862) has been molding the 4 by } by 5-in. test 


to indicate concent ration of 
preceded for deter- specimen. Committee D- 20 now 


known n metal-containing a additive: es in 
mining «resistance (D_ 684) and has jurisdiction of these specifica. 
evaluating compounds used to in- tions w hich were formerly covered 


namely, 4 effect, on on textiles 


‘for ‘evaluating the permanence of. 


~ 


= 


a. 


& 
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Rubber and d Rubber “Like Materials: crease the resistance (D 627). The by Committee D- 9 on Electrical 
new methods set up_ “conditions sulating Materials. 
numerous revisions, Committee D- M 
11 on Rubber and Rubber-Like other: new tentative (D 861) of 
Materials is” withdrawing sev eral is a recomme nded_ practi tice for the nice 
"emergency provisions which are ap- arm. numbering, Analys sis of Metals” constantly 
plicable to insulated wire and cable. cov ered “some ¢ detail the striving to improve t the very widely 
G GR-S Synthetic Rubber Sheath yarn numbering system. It is ap- has issue ed and from time to time 
Compound for Electrical Insulated _Plicable to various materials includ- - new methods cove vering deter- 
ally identical with the Emergency and threads, in addition to yarns. The method of photometric analysis 
recommended ‘that this GR-S com- ing textile materials were revised (E 62) gives for deter. 
pound be limited ins serv ice which ri re- and tentative revisions we er mining» nickel phosphorus. 
25 ( ‘Similarly, the revisions in cated in thetable on a color reaction and 
the w wire and cable specifications 
photometer. 
they ai are not recommended for in- 
Stallations or use service at Cubical Expansion of ‘Plastics refined ¢ copper (E 53), e es ssentially 
temperatures | lower than 863) applies to both rigid and non- revision of the former methods B 
his synthetic | compound gets 


Tt t will ber noted tha at in¢ n addition ts to 
sy system y 
The new Tentative Specifications ASTM and is the Gi rex used standard procedures: which it 
Cords and Cables (D 864) is fibers, yarn intermediates, cords mination of the different elements. 
Specifications ES-6, but is Several existing tentativ es cover- of copper and copper- -base alloys” 
- quires fi flexing to temper atures ak above prov ved in certain s standards as indi- These are up-to-date methods based _ 
LE 
measurement. of the color with 
D 754 and | D 755 will indicate that 
The new test for he methods of chemical analysis 
ure -35 C. 
rigid plastics. Under conditions | of «34, bring the various procedures up _ 


‘industrial applic: utions, the thermal to d ate. No changes had been m 


_ expansion of a plastic is composed of _ in these methods for many years. 
reversible component on which are They cover the electrolytic 
‘superimposed changesin volume due =‘ Mination of copper in copper havi ing 
a ) changes in moisture content, cur- 


change is the increase duration 0 of 
ad the high voltage te test from one min- 


ute to five minutes, 


on purity of 99.40 per cent and over. 


ing (degree of polymerization), loss They are applicable to electrolytiq 
of plasticizer or solvents, release of copper, lake copper, and low -grade 


stresses, and other f factors. This or casting copper. In these methods 


sScation D 469 incorporates a new 
table 
quirements 


_ The change in 1 Methods of Testing method of test is intended for deter- 
Properties i in Liquids D 471) modi- mining the reversible cubical ther- 
fies the tolerance in aniline point: for mal expansion with the exclusion 
“certain base oils used in the test. of these accidental factors. = 

The aniline point is indicative of in | the T entative Test for 


: swelling characteristics of oils and 
_ must be more closely controlled to 
ore reproducible results. W hile 


the revisions in the Methods of Test-_ sation are included describing 
‘ing Cellular Rubber what each type of condition means 
are not major in extent, involv- terms of shrinkage and flow. 

in the ' Tentative 
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“was giv yen as three million man ‘Back 1910 rubber cost. § $3 a& 

send’s whi h t i Is We hours, and the success of synthetic pound A small tire sold then for | 
presented as a companion paper at rubber was built in turn upon the © — $85 AT A big tire cost $125, $500 for 
the Chicago District Meeting, had extensive foundation of know-how a set, and they ran only 5,000 miles 

the title, “Research Revolutionizes in field of “natural rubber laid at 

Materials. ” And research does in- by year years of prior or effort; take is thus not strange » that at that 


ater the failed , the Vv vital “perimental effort to 
w hen one of those synthetics, buty 1 Bos so, in manner of acc: unplish- bons, ‘butadiene and i isoprene, and it 7 
rubber, makes inner tubes for tires met t, improve ements come mostly was known that butadiene 
‘whict hold air ten times as well as not by revolution but through slow, made from butyl ale ‘ohol. ae < - 
‘tubes of natural rubber; when. sulfa patient, research-directed evolution. Just as that time a discovery of 
drugs and penicillin ar e discov ered The realization of this in the indus- ‘importance to the endeavor 
0 be 80 utterly marv elous as they - tris ial world i is one of the primary re rea- made. _ A microorganism was found | 
re for controlling infections; when sons why, 1 now that the war is ove over, which would. ferment starch, not 
aviation gasoline is there is bound to be a large expan- into the “customary ethyl 
sion in the field of industrial re- alone, but into a liquid 
orld W ar IT could give three to search— —an expansion which will be ¢ ach 10 gal. so 6 gal. of butyl 
common to many, many oOrgé — -aleohol, 3 gal. of acetone, and only 1 
as was so in World tions. is why you have seen of e ethyl ale ohol. This “new 


4 Z War I; and when, in - course of the press that such | companies ¢ as the peer was given a long, scientific — , 


“producing the: atomic bomb, en- Bell Telephone Laboratories, The of course, but in common 
ent new chemical elements. were Gaba Electric Co., the § Standard language it was ¢: ‘alled the “butyl 
is surely Co. of Indiana, General Motors Because it would make the 
in erials, and many “others are are greatly butyl alcohol needed in the search 
| “extending their doing synthetic rubber, its habits were 


EARCH It is important to realize, too, "Then in 1914 came World War 


= advances do not always come with it a huge demand for pow- 


> 
The illustr: ations of mater rials f 
which have been’ originated or radi- rom research | aimed directly at der. The e acetone ni needed for the: 
making those particular advances. smokeless powder produc ed in 


ally changed through research, as 
| just cited, are of course only a . improvements may and ¢ .. land had always been procured as a 
at of of many. But here is an im- comes about in -produet in making charcoal 
portant ‘thing that needs to be real- Way8, one important function of a of wood. But now the amount: of 
and emphasized: Materials etal tie powder required was sO “huge that 
not originated or ch: inged except in fields other the wood distillers could not possibly 
through | research. The several de- than their which may enough acetone to supply it. 
-velopments cited came into being application in theirs. i T is why In this emergency, the “butyl bug” a 
Mr. Kettering said a long time ago was put work converting starch 
“that it isa mistake to close the doors _inito acetone. The ‘two gallons of 


of a research laboratory, for in doing butyl ‘alcohol v which for 


only through : an immense amount of 
experimentation. Think of all the 
you may shut than each one gallon of acetone was then 
a useless by- product which was dis- 


‘tnillions of f man hours of investiga- 
tion and experimentation required | 
to utilize synthetic rub-_ posed of in whatever way possible. 
ven before the intensive Next the United States got 
activity of the war period, the fig gure INISHES the war. When President Wilson 


cle issical story of the tortuous ordered all whisky distilleries to shut 
at the Chicago 4 A.S.T.M. course over which advances are down, as he soon did, one distille 
ober ‘ 

Fuel Dept., Research Labs. Div., sometimes reached is this one about with an e .xperimental-minded man-— 


General Mot Corp., Detroit, Mich.; Vice- 
President, AS.T.M., and Mich Vice? events which led up to synthetic ager. continued to operate. mean 
tt 
finishes for ‘automobile bodies. it continued too perate openly, as 
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-distingu ished from those whie h went covery of the “butyl bug” was Dr. . the used in 


underground or into back alleys. ‘Chaim We eizmann, , & professor a at ‘the World War permitted by come 
It did so » by changing the ferment University of 1 Mane hester in E ing- parison _with t the gasoline used in in | 
7 from. yeast to the 1 new “buty yl land. So outstanding was the serv- Vorld- War I is seen in the com- 7 


” 


= Instead of disposing of the “ice it rendered to Britain by solving parison hall aircraft: engines in the 


acute problem in relation to the tw wars: 
ager built a concrete vat powder supply that the Prime Min-| 
to store it in with the hope that ister, Lloyd 1 George, sent for ‘Pro- vert} 
good use for it w rould be found. fessor Weizmann. ou, sir, he World War 
And, after the war, a use was “have rendered a great service 400 +1500 


wf 
found for all that ‘stock of butyl the nation, and I like to” 1650 


alcohol. al manufacturers commend you to His Joy 


ell appropriate honor.” , He re it is seen that, although 
‘There i 18 no honor that I want,” engines | had the same “number of 
tan for replied Professor Weizmann, “ but cylinders and were almost the | same 


finish for cars than paint. About = I should like y you 1 to do something size, engine output ir in W orld War 1 


‘eae some experimenter dis- for my people.” He then told ~iee ime 

overed how to make concentrated Lloyd George of the aspirations of World War It of course the 
solutions of nitrocellulose that were himself and others to make Pales- higher engine pressures permitted 
"free-flowing enough 1 to be sprayed on tine once again the home of -100- -octane gasoline w hich made 


auton obile bodies. Under that Jew ish people. ‘The result was that possible that marvelous improve- 


ombin goon the British ‘Foreign’ Secretary ment in 

= experimentation issued the famous Balfour Declara-_ 100-octane aviation gasoline w as 
undertaken within the automobile tion, Ww hich document became the not ‘merely a a development of World 

industry on making it possible to great charter of the “Zionist move- War II. The story” of how we 

apply lacquer finishes to car bodies ment. And that too came out of a a came to have it begins away back 
in practice. And, when after long “discovery made le without any such even before World War I. It began 

~~ experiment “problems of such outcome in view. Soin this respect “a when the men in that Dayton labo- 

ey application were solved, there wasa the circuitous route by which im- _yatory recognized the noisy bugbear 
demand for a solvent with h properties ? pr ov ements are sometimes made is of knock as the great shortcoming of 

suitable for the } purpose. And then no different from the way “other” gasoline, a shortcoming w hich, by 


that stock of butyl alcohol became happen. limiting engine compression, "set a 
very valuable indeed. For butyl "barrier to higher power and better 


etate, a wonderful solvent w hich, How they | began to try to 

( 

AME TO 


in the absence of the wide diversity something about it they soon found 
of solv ents dev veloped | since, ,Proved One. place where large i improve- that whether a fuel knocked or not 
A to be indispensable in the deve elop- | ments in materials uls have b been 1made, — 4 depended most of all upon the archi 
“ment of Thus it and of which it seems s especially fit- tecture of the hy drocarbon com- 
ting for me to speak, is. in the contained i init. The knowl- 
petroleum field. It is particularly they w were able to gather then 
appropriate, too, to mention this was not very extensive, to be ‘sure, 
subject here in Chicago, where there —_ but they did find that ring fa 
a _ The value of synthetic f finishes as are so many who have made contri- _ _ carbons were better than chain , that — 
a substitute for paint on automobile = butions to the improvements spoken 4 alcohols v were > good, and that. olefins 
bodies was not limited at all to the of. freer from knock than paraf- 
better and more durable finishes of outstanding instance of im- fins. 
themselves es, large. though that im- provement in the field of petroleum One of the first eries 
_ provement v was. . They proved tobe __ is the high-octane aviation gasoline ‘opened the eyes of those early in- 
_ of great importance also i in reducing — 7 which did as much to help win the EJ vestigators to the important in- : 
the cost of making cars. By cutting just closed. think: we we formation knock 
the time required t to finish an auto- wouldn’t have won _ the Battle of upon the architecture of the 
mobile body from days to hours, Britain without /100-octane,” said fuel molecule was the observation of 
they did, the number of bodies in + Geoffrey Lloyd, yi Great Britain’s the circumstance that ethyl ether—_ 
process could be kept small enough petroleum ‘secretary. But, as luck ‘the 
to make possible the mass produc would have it, British fliers did have — 
100-0¢ tane then. And our 
finishes, required too had it throughout the war. :100-— not | all in any of 
octane aviation gasoline was mostly _ engines they had then. . As Fig. a 
an. American dev velopment, , of course, attempts to ‘show, these two com- e 
and four fifths of that and butyl alcohol, 
prohibitive. in ‘the war was is made: here. precisely same bt 


Now the man 1 who made the dis- . a chen eal com 
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wes out of that early wo work, * is 100-octane number by 
which during the war was pursued definition, for it is” ‘reference 
in cooperation with the U hydrocarbon which forms the top of 
of Mines , that the first s nthetic— from the Viewpoint of Engine Power he octane number scale. 

high-octane aviation gasoline came. § -—-— a8 Limited by Knock. In 1934 the U. 8S. Army Air Cor 

That first synthetic aviation gaso- at Wright F ‘ele 1 purchased 1000 gal. 

70 parts cyclo- kinc 100-oet tane avis ation g gasoline. 

hexane (made _hydrogenating: petroleum for the most pe rt. That gasoline was made by mixing 

| (2) That the best hydrocarbons— — isooctane, as a synthetic blend agent 

"present: de those. with highest pow er-producing made by the pioneer synthetic proc- 


not then i in ‘existence, of course—it propertie: s—are. those which are ess just mentioned, with a base 
closely compac ted molecular stock consisting of a special naphtha 
or cruise mixture ratio and of ‘about structure. at the right in Fig. 2) of about 75-octane 
100 rich or take- off mixture. That, furthermore, the rated from natural gasoline, and then 
Those ratings are to be compared knoc agent, a& of tetraethyl lead 
with that of the fighting grade avia- 
tion gasoline of t the time, which was of es L 


only 55 y 
4 


These three important. of. 


ISOBUTYLENE 
tained 1 through extensive researches: 


Foamuias Aume 


knowledge, once they had been ob- 


“ALCOHOL Myo o ¢- C- on now aim 
to produce high- octane av vation 


‘1—Early of Effect of uels. B hat time, around 19 
upon Knock, fuels. 7 30, 


the ‘Petroleum industry had 


DI- ISOBUTYLENE 


“that there were many” thousands of Fig. 
dduring the technologists in petroleum r research 

years allowing ‘World War I. It laboratories. On this point Robert 
yielded, first, the important E. Wilson said in 1928:3 “Tech- method of mixing a base stock, 


ss ery of | ‘the chemical anti-knock nieally trained men are today in al- a synthetic blend agent, and a little 
agents, of which tetraethyl lead universal control of f refinery tetraethyl lead became the general 
proved to be best. _ Tetraethyl lead and a a veritable revolution means by which 100-octane 
played a vital part in the 100-octane gasoline: has been made ever since. 
program of World War it operat ion of our refineries. “Some : ‘The price paid by the Army for that 
by furnishing a means of boost-— those technologists then began first 1000 gal. of 100-octane avis ation 
ing up to the level required the mix- “a - try to construct by synthetic means gasoline i is said to have been $2. a 
ture of base stock and synt hetic hydrocar bons after the compacted gallon. his 
the 85 octane architectures which had been found, results obtained at 
" number which the mixture had of | on the say-so of the engine itself, to be _ Field with 100-octane gasoline in the 
itself alone. greatly superior to those of the of boosted ‘power were 80 ex- 
that pioneer research pro- chain- naturally citing that soon the Army 
ceeded: to the _ investigation a petroleum. 100,000 gal. more of it. Anda few 
systematic manner just how first process to be used | months later, in 1935, they 
‘molecular makeup affects hy dro- mercially for making such a syn- a million gallons. Then by 
carbons in respect to freedom from thetic h hydrocarbon or blend agent — 1937 the Army had established , bal 
knock or power-producing potenti- one in which _isobuty lene was octane gasoline as standard fuel for 
ality. And it was out of that fur- f: caused to unite with itself forming a its combat planes. By that time +a ey 
ther research that the specificknowl- dimer "gave upon being -100-octane svintion dh 
edge came onwhich another essential _ 
part of the 100-cetane progra am was 


‘ 


(1) That the worst possible kind 
hydrocarbons | for giving 
structure (at the left in Fig. 2)— —but E, Wilson, “Fifteen Years of Barton teri 8 So an 


that, unfortunately, those are the Vol 20, 1080 (1928). Chemistry, 


January 1946 ASTM BULLETIN 
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introduced. This down a little further ‘still, to to 90 to 93. av iation gasoline that could be made 
was called the hot acid process— However, as explained before, that was limited accordingly 
distinguish it fr from t the pioneer not ¢ really matter | because octane hemes earl cata. 
ess in which cold sulfuric acid was ~ number could still be brought u up - 

the poly merizing agent used— —and 100 with | tetraethyl | lead. T he pale i into the program. 
it employed as raw material not only kylation | process became by f ar the ing had been begun commerce ially in 
jsobuty lene but also normal most important of the methods used 1936, after years of prior experi- 
butylene or butene- ‘in making synthetic blend agent for mentation, with the Houdry process 
2, thus doubling the potential yield aviation gasoline. for making motor fuel. Experience 
Now these synthetic processes by in the interval had shown that, by 
which blend agent is made, as just eataly tic cracking, naphthas could 
described , are not conventional produced which had an octane 
petroleum refining by any means, number not of 73 but of 83, or ev en 
but something altogether new ugher nd 1t was iound that the 
ro thing altogetl 4 higher. And it was found that the — 
different i in the industry. > use of such a naphtha would cut 
al sy mthetic practically i in two the proportion of — he 
na synthetic blend agent, required | ‘per 
synthetic blend agents of 100-octane, thereby again 


COOIMER having reached a volume of over greatly increasing the potential sup- 


4.—Hot over 7,000,000 gallons a day, or existing « catalytic cracking» plants 
more than 40 ,000 ,000 pounds. Thus" taken off the manufac’ ture of 

the design, ‘construe and ‘opera motor fuel and put to making base 

of syntl nthetic obtainable avail-— stock for” av iation gasoline. Also. 


able raw materials. he product ‘more ‘many new catalytic cracking plants, 
to be used, is the he synthetic blend further research, were built. 


that ‘is so sometimes -ealled Th hanks to all these results of Te- 


_hydrocodimer (see Fig. 4). Hydro- arch, and to a stupendous con- 
 eodimer | has an octane 1 number struction program’to put them into 
not matter, though, as -tetra- aviation gasoline which was being 


g 
ethyl lead always to be used» ie produced at the end of the war was 


the mixture of base stock and blend thought possible at the outset. 
agent, which of itself is only about. E~2 Production reached the huge total o 
“Next, around end. of 1938, i is more the twie as much as 
¢ came the third a and ind most important, ay the gasoline being produced in 
advance in the production of the war—was s by far the big- 1918, during World War I, for every 
thetic blend agent for 100-octane- gest chemical engineering job in purpose: cars, for ‘true ks, f 
aviation ge gasoline. I should history for airplanes, both 
to call attention to the cireum- ‘There was still another r major niilitary (see Fig. 6). Alse 
stance that by that time Hitler was advance i in the production of higk 
already in Austria. his third ad- octane aviation gasoline. This im- AVIATION GASOLINE IN 1945: 
vance hydrocarbon synthesis is provement related to the base 
the process called alkylation (see stock—the material with which the 
Fig. 5), and it came out of an sy! nthetic blend agent was mixed. 
mense- amount | Up te to the time of Pearl Harbor and 
J after, most of the base stock used in 
bons from erac king gases, such as had been a straight- run naphtha adis- Wa Made All Gasoline 
isobutylene and straight-chain bu- tilled from selected crude oils. Such Nighy 


tylene, are made to join up with naphtha had an octane number cof 


paraffin hydrocarbon, isobutane 73 or so. Thus. a relatively large aie ‘e of 100-octar ane a ition gasoline 
thereby making a synthetic blend | “proportion of synthetie blend agent : “was down to about 15. cents per 
agent directly, or without the hydro- as required to give a mixture that, gallon. When it remembered 
genation step. Much greater yields could brought up 100-octane~ at the aviation asoline of W 
from the available raw materials are with tetraethy! lead. ~The 
obtained by this process too, bee: se proportion of synthetic 
‘it uses more of its components ; but then might — be as mu 


the octane number of the is cent, and the 
™ January il 


9 
number that it cos st 25 cents 


‘ ‘175, 000 barrels per day. ply of 100-octane gasoline. So the 


of this second n modification of the 150 of. were in operation some using radically different meth- 
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other instances "9 great 
ements in materials” within ause 
fie ld of petrole um the at have of the highly developed skill of our tech- 
‘been brought about through h re- nologists.” 
search. T wo of the ex- _is gr ratifying that 
 treme- -pressure lubricants and the events since the date of the Baruch 
i duty lubricating oils, the lat- Report hav e ‘shown that confide idence — 


ter hi wing such remarkably high re- to have been so » fully me rite ed. vl 


R 


sistances ta to “oxidation at elev ated 


high resistance to oxida 


of "patient st ruggle, Charles Good- 
year made that great discov ery of | 

his so long ago now. That fine ad 
dwelling still” stands, on Montvale 
“Mass. that house, 

present-day "picture which 
shown in Fig. 7 is worthy of being ; 
preserved. in the best way possible. q 
might be hoped tha some of 
- those who rea id this” may help to 


ve have been in - RESEARC YIEL DS s New. MerHops 


gy core: 


Fre rom thas of our Soci- 


engines, as well as in all 


g Goodye “ar. That 
engines of the U. Ground Forces 


discove ery ry of Goody ear’s converted a 


both gasoline engines and diesel useless m material, sticky and runny in 


summer er and haul and brittle j in win- 
ter, into one of the most marvelous | 


“engines. Heavy duty oils hi ave de- 
tergent qualities too, and these had _ 
olution: ary _ effe cts in gE 
engines clean servic 
Another | import tant result 
search is the 1 me: uns of ms nekine tolu- 
ene for TNT of petroleum. 
Thanks to that dev clopment, there 
was in World War II no shortage of 


And what a revolution rubber itself 
4 has since m ade for all of uss 


- Now there is a particular reason | 
why I am mentioning this century- 


‘old discovery here, : and that is to 
give opportunity for making refer- 


g toluene out of petroleum isetome. 
were ain operation. One of those 

alone i is to turned 


source in Vorld Ws ar 


Among the many new materials 
which research has shown how 
out of ‘sy m- 
thetic rubbers should not to 
as 
‘mentioned. hat was surely one of 
the most fortunate and revolution- + 
ary developments of the \ for 
without it a war of wheels simply 
could n not have been won. In the 
merely passing mention that ¢ can 1 be 
Bade here of even ‘so great a , 
velopment, I should like to call 
attention | to one thing “about. 
famous Baruch Report. of 1942 on 
| The Rubber Situation. This is the 
quite unusual | recognition whic ho 
that report contained of ety il 
s involved ed. _ To 
do that I need quote only 
_tentences from the report, os 
“Probably the most. interesting and 
satisfying | part ‘of. our study is the confi- 
= we have acquired in the men from 
Industry who have the plans in hand and 
who a are satisfied can lick the 


4 


toluene. A number plants for toa thing which for a long time 
toluene 


. 7.—The Historie in 


— ety, it is interesting and important 
to mention as well that research — 
yields: improvements also 
_ testing of materials. — The Test. for 

-Brinell Hardness of Metallic Ma. 
~ terials (E 10-27 ind the Tests for 


Super ficial Hardness a of Metallic 
Materials (E 18-42)° are sure ‘ly im- 


portant supplemer nts to the file test 


_ which was the only one used in the i: 
~arly ‘days of the hs arde ning of stee Is. 


So also the methods of testing fuels a 


_ knock as NOW used (D 357 — 45 5° < 
and D 614-44 T’) are are far superior to 


41944 Book of A.8.T.M. Standards, Part I, p. 
bee 
Supplement to Book of A.S8.T.M. 
7 1944 Book of A.S.T.M. Standards, Part IIf, — 


in th Kitchen in 1830 


Charles Goodyear Discovered How to Vulcanize Rubber. 


and useful materials j in all the v world. ‘kwell | -Hardness- and Rockwe 


— 
— 
— 
A 
Te 
t eontribution to the success” haps none of them grea 
— 


é 
the approximatio s in use before the 
extensive investigations which have 
been conducte “din that fie ld. 
The same applies: also to present 
"methods of testing lubricating oils: 


— in actual engines by contrast with — 


a purely laboratory methods 


_ Many new1 methods of testing re- 


sulting from research were de- 
veloped: or applied during the war 
| iS pe riod just closed. Thus in the f field 
of petroleum there 
application of infrared spectroscopy 
MAS Be 

and of the mass ss spectrograph forthe | 
identification of hye drocarbons. In 
Committee D-2 Sever al 
| “methods were , including 
means for de ‘termining olefins, 
matics, paraffins, ‘and naphthenes in 
 -ES- 46°), and for the de termination — 
inorganic elements in lubricants 
808 44 T,° D 810 — 44 T,!! and 


at two m million volts or more are 
use. Magnetic effects are being 
utilized” for detec cting flaws also. 
The “methods of magnetic particle 
- testing and in inspection of steel cast- 
ings (A 272-44 Ms! and of heav y 
forgings (A 275 - ~44 T 18) are effec- 


tive procedures for revealing defects 
r the surface of 


e surface or nea 


reveal flaws which in some instances" 
are not detected even by the X-ray. 
Recer ently high- frequency “sound 
supersonic ‘methods have come into 
thickness of inaccessible parts, and 
for detecting hidden flaws or 
continuities. An important merit 
of supersonic methods for finding 
flaws that their utility is 
limited to regions close to the sur- 
face. T ‘hese methods are most use-. 
a ful for showing up f flaws which are 
deeply ‘embedded, and, 


as in mag- 
netic testing, ‘they find 


‘ment of new gen or it may ev en 
1945 Supplement to Book of A 8. 


Tbid., p. 1255. 
Tbsd., 1264. 
13 Tbid., Part I, p. 1928. 

Tbid., Pp. 1287. 


aviation gasoline and 


parts. These ‘methods may 


nee ded, in fact, that one 
ow ay to make a billion dollars v w rou 


be to invent it. A metal which will 


ance. T ‘he 
a Steels (A 255 — 42 ‘T*), wi hic € 
played | such a vital role in the de- be more enduring under the severe 
velopment of the National Emer-— conditions of combustion turbir~s sis 
stee ‘ls, suc sh method. also so much in demand now 
Without this test there would havi e that it seems reasonable t expect 
‘been no ndable means short of that some one will find such 
extended experience in service for terial, or at least an improvement 
developing those steels which, by over ‘the materials now available, 
making such large savings in alloy- A glass” which is more re nearly safe 
ing _were of the n that ‘another need, 


4 


= of new improve- 
experience to be in existing 1g materials which it 
But, fortunately, as was said by would advantageous to have. 
Harry’ W. McQuaid in 1 the Woodside Instead, I shall limit myself to oa 
Lecture for 1944 he real basis ing that the great improvements in 

all steel selection and treatment is liquid fu fuels which yielded the 100- 
hardenability, and it is this factor — octane aviation gasoline, : as already 
which | controls physics al properties, described, are of course not to 
“ internal stresses, and other res actions taken 1 as the « end of that ‘road at all. 
w the w ation in that field, which 
in con “recent y years has continued to widen 
not as true as it “might be of every are capable of extremely high ¢ engine ‘ 
method of test, and it is outputs. 
recognition of this condition that <A the search 
Society has set up an Adminis- mentioned has been conduc ted 
trative C ommittee ‘Simulated under a jointly sponsored endeavor 
Service Testing. alled the American Petroleum In- 
stitute Hydroc arbon Research Proj- 
_FurTHE R MATERIALS FROM F TURE. (now AP Project 4 5). The 
Resrarcn chairman of the committee which 
steers this endeavor is Dr 


It goes without saying dks many 
more new materials and new prod- -. Marschner, of the Standard Oil Co. — 
vet of Indiana, he having recently suc- 


‘ts will come out of research yet 
ceeded Dr. PL Barnard of the 


done. he greatly accelerated 

tempo of experimentation now in | same company, under whose chair- 

progress will make this. doubly | cer- M? manship the work w as initiated some 
tain. There is no intention of at- years ago. T he results of this en- 


tempting to enumerate here what deav or, which represent the most 
"extensive ds ita on the knocking prop 
some ne of materials | will 
7 


these new materials and products — 
existence, now constitute the uni- 
in all p be such as to give 


“bible” in that field. 
litle of what the further posi 
bilities n the hy ‘drocarbon field are 
may a seen from the behavior of 
triptane, a hydrocarbon for which 
our own laboratory has recently de- 
veloped what ap appe: urs to be the best — 
method of synthesis yet in existence. 
ngine tests of triptane as a fuel 


or conducted meanwhile the 
3 SO 


today, or or enough imagination e either, 


“may be. It is not likely that there 
to make such an 


is enough knowledge in existence 


‘ac 


1 engines properly 
fa to uta it, triptane « can give 


“two t to three times the power -obtain-— 
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las recently been extended, an 
— 
ta 

— 
Saal! — A prime one of these needs is s t 
other metal. Such a material 
2 v é. Progress, Am. Soc. Metals, Vol. 46, No. 5, 


with isooct: ane or “100-0 -octane A Just: wh: these W orld Wa ar II cost a great 
Or, » alternatively, advances in fuels will be peace than the _low-octane gasoline | 


time it is too “soon to sa Some World W. So also” the cost of 


the g gain with triptane ti not as: think the effec will not t be very “making the 80-octane automobile 
gasoline being sold just be fore the 


| I higher fu el ; great beea cause the cost of | synthe ti g 
improved power yut as ug ler fuel eat se | 1e COST OI S e 
‘economy. y. Althou ugh h possible is too high. Mthers think that, on War was no higher than that of 


percentage un in ‘economy could. the contrat ary, y, t he e fleet t of recent de- 
not be. as a0 tha it in power lopme nts in fue ‘Is will ina 1 all prob- therefore, ‘to think that gaso- 
would ne neve tthe less be a a big one. ability be large, both in aircraft and line users stand to benefit to a large 
of course the full realization of the in ground vehicles. o As for the ob- "degree from all these dev elopments. 
potentialities of high-output fuels, jection of high cost, one inevitable it is of course a fortunate thing 
such as tripta ane involves ‘the \ de- result of adve ane ing tec hniques i is to about research that the users of 


yelopment ngines particul: bring costs dows n. For instance, the products which the research ap- 


adapted to use them. 100- octar ne avis ition gasoline of the final beneficiaries of it. 


2 Material is L Developments. an 


J. Se: DeHaven’ 
becoming & Tittle | rit suspic ious” models: would hay e plastic turret turbines had been built which, 
of anyone who talks about the won- — tops, and Mr. Average Citize nm had though they * would ru run, were very 
derful things th: at are to be his in the _ predicted a rear-engined, gas turbine , inefficient, ge nerating just about 
postwar orld. leas ast, , during: model from t the Ultra-Six people— enough energy to turn their own 
the latter part of the debra has 0 of course, he wouldn’t buy one for tors without much left over for do- 
on the first year or So, until all: of ing useful work, It is true t that 
tisements, has as artic bugs were worked.out. improved design of the compressor 
in the press, and has been blasted by __ Engineers and materials men a are 
radio with promises the at as soon oftentimes in no better position the gas ‘varbine practical, but 
w as the Zilch Co. finished winning the eva evi aluate the true status of the w ar- _ bines would be very short-lived and 
war, their fs ac ilities time dev indiv ‘inefficie ont if it were not for de- 
= velopment of special. temper erature- 


turbine buel kets 


to his. life a ad the technice al mé in is to minimize 


of roses in a land of milk and hone: ye extent of the changes rather alloy dev ‘lopment. program 


~ He had really expected that, within — than to overemph: size e them. This had a b ead start before the war be- — 
-aweek of V-J day, a helic opter sales-— is probably aused by his being so cause _ temperature-r resistant ma- 


‘man or two 1 have called « on Close to the details of his particular terials w were required for —turb - 
him to sign on the dotted line for field of interest that he has not superchargers Ww hich are s somew hat 


deliv ery of a streamlined grasped ‘the real over-all “progress like gas turbines In operation. 

beauty to be used in commuting be- h has been made; and i in being s However, turbo-superchargers oper- 
tween the office roof and that open ; _ involv ed, by necessity, with his own | ate e at temperatures 0 of 1200 to 1350 — 

4 space in the back yard between the field, that he has not become fa- . while gas turbines 1 must operate — 

plum tree and the Peony: bed. But miliar with dev elopments in other ‘hotter: and over greater service 

technologies. Then too, such spec- life to become really fficient. 

-tacular w developments as radar, t the “concentrated research, sponsored 

(Mrs. Citisen was not 7 gas turbine, and the atomic bomb carried out by the Armed Serv- 

have caused many materials im- ‘ices, by the Office of Scientific 


prove ‘ments to be paled by compari- i search and Development, and by 
son. certainly must remember, private industry alloys w Ww vere de- 


ft with one aid sw under 
with the other; and there was not a ever, these. veloped which would meet | these 


respectable line formed anyw vhere to quirements, so practic: al ge is s turbines 
by research and improv ements in in became possible for ship and air- 


_ buy nylons, let alone those wo mder- pee! 

|  fulstainless steel stockings that Ww ere materials and methods as by craft 
last hen the ‘pice search in electronics, turbine de- 

: tures of the new were released, ‘sign, and nuclear physics. 


Meeting i in Cleveland, December 4, 1945. To illustrate this point, prin- the ¢ even theoret- 

* Research Engineer, Battelle Memorial Inst., le 
Columbus, ciples of the gas turbine have been 


— 
ii 
ae 
gase 
— 
BEE 
4 
a 
| Postwar World 
Wartime ostwar World 
e 
4 — 
— 
— 
— 
— 
— 
| 
— 
¥ iv attitude of most 
— 
— 


sistant met: als s which a are - extremely ; 

difficult to machine or even | grind. 
lost- -wax process W as seized 
upon : us being a potential mae: 7 


for producing these parts. 


part to is is first east 


e Wax patterns are ther tri 
wax pa aS a trimmed g 
d mounted in multip! 
. common Wax sprue and runners peg 
isers in W rax attac! ‘hed. he unit is 


ina of fine refractory 


mold. After ing, ‘the dipped 
assembly invested with a 
‘fluid refractory mix containing spec- 
it al binders. the ‘refractory. 


7 mol d has set, it is slowly heated to ) 
ariety of Turbine Blades Produced by the Investment (Lost Wax) Casting Process. ies: 
In the above group are alloys of 12 per cent chromium, steilite, and the wi ax or plastic pattern melts 


wees aluminum. and | urns out of the mold, leavi ing 
7 
sion pation and higher operating change sign or chemistry. casting. The molten metal is then 
temper: atures. The mets allurgists Castings in general are an example forced into the hot mold, either by 


aq 
“are cooper erating by conducting fun-— this. Very superior magnesium, | centrifuging or by gas pressure over 
di amental studies of the characte q aluminum, Steel, and bronze cast- t- the metal i in the 


of te mperature-resistant ma- “ings have been made during the Ww ‘ar he ‘process sounds simple 
terials with the view of producing : a result of careful studies of the straightforward, but a great amount 
product: t that will meet the new de- casting process from the melting of of research has been devoted to the 
mands. up upw vard step in oper the metal through heat treatment. dev elopment of suitable waxes, 
ating temperature becomes i increas- An especially interesting: 7 coats, and investment materials, 


meet. iit is like havi ing the ball on been that | 


of the precision invest- 
the opponent’ s twenty- yard line— ment-casting ‘process. The art of minus sev eral -thousandths of an 
ev rery additional yard toward the | this method is old, but the science ine h can be made. At first, a few 

becomes tougher because is very enuto Cellini, ounces was the weight limit for 


“ET? 


However, more ‘Testrieted field — the famous sixteenth- century  cision-investment ‘astings, but 


as-cast dimensions within plus 


ingly y difficult for the mets allurgist to development of the w war y ears has gee castings with fine surfaces and 


ian artist in metals, used the es- improv ed techniques were 
sential features of the “proc ‘ess in out, the weight limit was raised to 
in the gas making some of the most beautiful severa ‘al pounds. Research now in 
one of the most efficient engines metal ever produced. 
n. We: e may ‘not have gas T he method cam came to be mown, 
ines automobiles for some through the years as the Jost- wax dred 
; year rs si ever, but certainly they \ w ill 4 process, not because the knowledge 
appear: in incre asing 1 numbers in of the process was lost, but because 
transport aircraft, in | ships, and i in the wax pattern was ‘destroy ed mobile parts, optica instrument 
pow er making the mold. Dentists an and art other products which 
some manufacturing jewelers were are difficult to machine, ‘either be- 
the only people to make — use cause of their hardness or intricacy, 
tt often-neglected fact. that. of the technique before the v war. be made by this war developed 
‘improvements in manufacturing The cast-to-size gold inlay of the method. 
control, techniques, and “practices: dentist is certainly a much For n years, piano manu- 
hav e been equally important, if more humane way of filling a tooth have been interested 
less spectacular, wartime dev elop-— than the treatment our | grand- 4 the possibility of lightening pianos 
ments : as improvements in materials fathers were exposed to, in which through the use of aluminum. 
. per se. In truth, many advances i in e the dentist beat gold foil into the of the heavier parts of a pia uno is the 
quality dependability of ma- cleaned cavity with a hammer and pl ate upon which the strings are 
terials have resulted entirely from chisel. This plate always “been 
The w ar a demand for made of ast iron, and even in a 
large-scale production small § spinet piano, weighs around 
cated wear- ‘and. heat-re- 125 Ib. At in the past: to 


w 
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substitute aluminum Cast OF “planes to be ‘built. Then too, “Strete h- 
for this part had always resulted in stronger aluminum alloys \ were de on minum sheet parts wi as perfec ‘ted 
failure becat ause the aluminum. pl late veloped. which w ere harder to form during: the w: ar. In this oper eration, 
would “cree p” ’ under the tension of because of their lower ductility. It the sheet i is held i ina horizontal posi-— 
the string: s, causing | them to slack highly desir: tha at, these tion by wide clamps s at either end. 
off and the piano to go out of tune. a stronger alloys be used for plane | single die, often mi: ade of wood, of 
Using methods originated « = construction ‘because they y permit-— sh: ape of the part desired is 
war for developing aluminum ted an improved strength-weight mounted on a hydraulic piston mid- 
aireralt castings for highly stressed — “ratio and allowed over-all i improv ved way between the e clamps. _ Moti ion 
minum performance. — It was necessary tha at and force is imparted to the die by a aoe 
- piano pl ites have been produced as _ these forming operations be flexible the hydraulic piston, causing g the die — 
perm: anent mold castings. encugh to allow structural changes to be pressed against the. tightly 
plates: weigh only 4 45 Ib. and to because air- held sheet t and there ‘by stretching 
result in 64 per cent saving in design: cannot be froze it over the die to the desired shape. 
weight. Ke reep”” resistant alloy wartime. The Germans found this Another technique for using a 


and special it- “treating be true to thei ir sorrow; ; they single de is the so-called Guerin 


had frozen designs to permit greate r “process. he die is mounte d in 
m met wetallurgist to mee et ‘the require-_ of standardized models, one half of a hydraulic « or mechani- 
ments for an alloy of sufficient hard- and soon found — dheveit out- ¢ al press and a thick rubber pad, — 
“ness” to reduce to a minimum the | er of | slightly larger than the over-all 
point of between the plate dimensions the die, is mounted 
and the strings; an alloy in w hich — 
string peg rs could be mounted and account, te mal engineers ‘alurainum “sheet to be 
bent to requirec shi apes without: evolved unique forming placed between the rubber and 
deforming the holes into whic they methods whic ho permitted | arge- the die. As the press is closed, 
are driv en; and a a design v which “scale production, but were cap: ble the forces the aluminum 
would distribute the tal so that “of being changed over rapidly when sheet around all of the contours of 
graduations of thic knes ss i in the modification was required. Researc ho the die, thus forming the art. 


plate would have a direct rel ation-— was conducted the de forma- ~The ‘rubber. chemists had a hand 


ship: to the stress involved. tion characteristics: stronger ine making this process successful 
l by alloys on the minimum- by developing a synthetic “elasto- 


forming operations; on the long life for this 


“ he latter problem was solvec 
studying the stress: distribution bend radii permitted by different” with the proper resiliency and 
+7 the pl: ite, under | r tension of the 4 
d strings » by using a. brittle: lacquer proper clamping pressures, forming process. 
‘The “Toe ation frequency of speeds, die designs, ond lubricants 
‘sin the lac were for deep- -drawing operations. plie: ation of this know. -how w in alu 
“Kir ksite,”” propriet ary zinc- minum fabrication has recently 7 
"Strain “gages < with eleetronie indi base alloy containing small amounts peared i in the announcement of one — 
“eating: equipment, such as_ was of ‘aluminum, copper, an and ms agne- of the eastern airer ‘raft companies ¢ of 
widely used for the design of as alloying elements, was all- -aluminum canoe. canoe 
frames, was use¢ 1 to ¢ complete the veloped ine 1940. has found is constructed v ery much like a 
8, these me thods, per-- use in the industry asa plane, and only the knowledge of 
“fected during the war, by research, ome aterial for forming dies whe re it the “forming: characteristics of alu- 
re permitted a widely ‘used civil- i- is used as a substitute for the « -con- minum obtained by research 
ian product to be improved in a ventional steel dies. This alloy the \ war per rmitted such a struc- 
Manner that was previous sly thought melts a at 717 and dies ma be ture be made. ~The aluminum mn 
whe made from i it as sand or plaster skin is preformed with die-fo -formed 
= mold astings in a matter of hours ribs. Aluminum extrusions: 
New | instead of the days required to the keel and gunwales. The 


mi steel dies. Many can aluminum canoe is lighte r ths an con-— 


Dies ast to finished shape, so that ventional models, but. at the 
The treme ndous dem: ind for ait sk killed die makers are not is much sturdier. ‘his “canoe 
|-Aluminum Canoe Made By Aircraft. 
n sheet be developed whic! ‘+h =would ont 
Before the war, » so few airera ft 


were made that m: uny of the com- 
plicated aluminum shapes required. 

were virtu: ally beaten n out by und, 


A 
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but these primitive methods could’ 

not possi ly furnish the parts 
pr? 

quired for the astronomic: ul number T 


— 


— 
— 
q | 

— 

— 

| 
i | 
— 
— 
— 

— 

— 

— 
3 
vat 
q 
— ite 


= 


will” certainly appeal to magne sium in no way impaired the 
we of this matériel, and b e- 


have to compete fo for r their f favor, not 
only with | the prewar | but 
with» me gnesium and 
construction canoes which will also 
be light strong. hichever 
his choice, the buye er i unnot fail to 


erior ‘product t brought about by 


“walt 


by obtaining a markedly 


ICATIONS OF MAGNESIUM 


_ The m magnesium 


bombs; but a able 


amount was employ ed as an engi- equipment. It_is interesting 
neering materi: al i in the form of a note the application of helium- 


~ ings, forgings, sheet, and extrusions. 


first, » t the entire production of 


Magnesium alloys was reserved for 
aircraft applications where lower 


weight paid off so handsomely with and castings all velded to- 
gether to form a strong rigid struc-_ 


‘increased performance, greater” 

or more ‘armament. 

the supply of the metal increased 
“a and the great value of airborne 


armies became appare ent, applica-_ 


tions” of magnesiu im were ma strong, and as: the magne- 


artillery w eapons, smi all arms, tele 
1one, radio, and radar equipment. 


y 


rf 


Wheelbarrow Weighing Only 30 lb. Com- 
pared with the 85-lb. Weight of a Heavy- 


of the Same Size. 


The Much-Talked-About Magnesium ability of the v wheels s has been 
a 


sandwic h- with less e ffort on the ground. — 


welding process 


inert _ atmospher re aroun 


per cent a 


_ thicker than the steel body sheet, 


loys. 


impact of heavily loaded aircraft in 


aircraft wheels, a cast magnesium 
Wheel automobiles has bee n 
- evolved which successfully 1 meets all 


BULLETIN: 


sides making it easier to transport — 
by air, permitted it to be handled | 


The development of the helium- 


process" thas been an 


outstanding wartime innov ation in 
wgnesium tee hnology this | 
s, helium gas is 
flushed past the slec ctric are to form— 
round the 


molten met at. the we le eld. T 
joining of ms agnesium is asy to ac- 
complish by this method, the 
Fesulting weld i is strong. During 
the» war , helium- are welding \ was 
for assembling many pi for 


-aireraft, ordnance, and communica- 


= 


are welding to the construction of a 
peacetime _ all -mi nagnesium vheel- 


barrow. hese wheelbarrows sare Aircraft Landing Wheels of All Sizes Were 
made of magnesium sheet, extru- from Magnesium _ Two 


rim. Ct aused no dat amage, and induc ‘ed 


ture. . Although the — magnesium — blowouts at 60 mph. had no bad ef- 
-~wheelbar TOW Ww WwW veigh only about fee ‘ts on Ww he he f; t that 


ay 
th as a _con- the wheel is about one third of 


vention: al steel product, ‘it will” be. weight of a steel wheel and definitely 
4 eel and defir 
d improves qual alities the 


in the body be 


sheet ear 


slum 


it will be e stiffer and less subjec t ‘i 


SES ror Gu. 


* 


as long as 10, 000 vex ago. ntil 

the period just preceding the Firs 

“hav e been vast from magnesium al- W orld W ar » he wever, relatively 4 
oy These wheels hav e absorbed little resea arch was conducted on 
terrific punishment in bearing glass or glass products, and glass 


the weight: and withstanding is 


was at about the same level c of de- 
Vv elopment: as during the time of the 
ans. Flat w indow 
was uneven sal full of bubbles, and 


he 


taking off and i: nding on rough 
fields. The : application. -mag- 
‘nesium castings to this ragged serv- 

has und methods which made it very 


xpensive. Large quantities of 


oh iss were used for containers which 


‘ru ucks to cut cohen n “unsprung Ww weight were heavy, friable, and not resi 4 
in cars and low er dead weight i in ant to rapid tempe rature: ¢ hanges. — 
trucks, trailers, buses. After resis stant glasses 
eonsiderable exper imenting w it hde- laboratory ware were first dev 
sign, and based on experience with the Germans and later brought 
to a higher degree of perfection by 
ric an gli Ass companies who 
awakening: to the ‘potentialities of 
of the requirements. The depend-— research applied to their products. 
In the interv al between the wars, 
the: research program on glass be 
gan to pay dividends, a an @ 


Je 1946 


proved by prolonged ev aluation in 
test cars. Running 5 miles on the 


Act 
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Navy Department has just released interesting inform: nation S.N. R. Ch: sslottesville, V a., who w wore the 
on plastic body armor perfected for use by Navy and Marine ¢ ee n ie bullet blunted itself 2g: uinst the plastic and fell harmless y 


assault troops and fliers. Laminated glass-cloth combat jackets _ into the hand of “the victim.’ ah gd "Fare See 
~ tested at Okinawa were ready for the assault on Japan. Originated A magazine advertisement in December, 1940, which Tender, 
jn the Naval Research Laboratory, experiments were supported by I Henry Ford agag | with an ax at a pl: istic automobile fender, ‘ 
the Navy Bureau of Aeronauties and Army Quartermaster Corps. he Iped initiate the Navy Laboratory’s plastic research progr: 
- Shown above, left, are the plastic pl: ites, and right, as assembled in It caught the eye of Rear Admiral Harold G. Bowen, U.S.N., 
the jacket. | Below is the jacket in service. Weighing about 18. director of the Naval Research Laboratory and now Chief of th e 7 fe 
Ib. the plastic suit compares to the W orld War I Hadfield steel Office of Research and Inventions, who had been following the 
suits of about 30 lb. but the plastic version is somewhat bulky. progress in the development of plastics. He picked up the tele-— 
= Two Navy officers demonstrated the effectiveness of this new phone and called Dr. G. R. Irwin, head of the og ballis- 
armor. a Lt. Comdr. A. P. Webster, U.S.N.R., Washington, D. C., , ties section, who immediately launched the research work in his 
5-caliber pistol at his friend. Lt. Comdr. E. L. Corey, section. 


ing assortment of glass: products better protection from ‘flying 
with specialized properti ies began fragments, “and bullets than Had- 

make their appearance. Bullet- field steel, and did not cause injury 


“oll i = glass that withstands flying into fragments when 
Se st truck. The tensile strength of the 

material is over 60,000 psi. with an 

windshields; glasses Ww with high re- tri Izod. The specific gravity is very 
sistance to acid and alkaline attac being» about 1 13. This 
i in the form of piping, p pumps, and : nee type of laminate has been formed 

valves for” chemical proce esses; and fenders, trunk covers, _ and 


glass blocks and plate for construc- &£ Ww wheels for automobiles. The 


tion, are but a few of the forms of vantages for these uses are- 


glass which made their appearance ness, atch- resistant surface, 

as the result of research. Produc- and the ability to withstand bumps 
. methods and “machines | fox it hut. dentiing. his use of glass 
‘making plate glass, containers, tub-_ indeed far afield from milk 
speci: al shapes, 8, rapidly, bottle, even one of the newly de- 
and ~ skilled labor light-w weight, “mille 


_ glass laboratories discovered how o plastics industry occupies a 

draw glass into very fine filaments onfused position _the public 
controlled diameter and length, J ‘mind. It has been n characterized 
developed 1 methods for by high gov ernment officials: 

complishing this on a production as a “ge adget industry.” This isnot 

basis, with the result that: glass entirely a misconception, sincemany 

| has been introduced into’ entirely ships o awnings and of the gadgets” 

new fields of application. for your products that been, 


fiber for liquid and gas filters, elec- will not rot or burn and that can 
trical and thermal insulation, tex- _ be cleaned with a damp cloth. | 
tiles, laminates" has When layers of glass cloth ai are. 
brought to a high: lev rel of develop- impregn: ated with one of the newer 
lent during the war. thermosetting synthetic resins and ‘capabilities. much 
Glass fibers spun into ‘threads bonded under low pressure, alami- In 1941, the production of 
and wov en into cloth have pro- nate is formed which has ballistic materials totaled about ! 500,000 000 
duced textiles which are flame-— properties which make it very de- Ib. The production of 
proof, rot-pr -proof, vermin- -proof, and sirable for body | armor for combat these has been incr sharply 
_ Stronger than “any” textiles oops. The boards developed an during the war, since these versatile 
viously woven. The same glass for this were lighter at Ww alled upon to take 
13 loth used to line the walls of battle- n 1 steel, and in equal weights — A e place o y others in the — 
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4 to de the during the war, ‘made them, a 
unusual jobs. . T he ‘number and type of Ly be ex pletely unobtainable civilians 
vinyl resins, for example, which pected to increase. These materials, however are just 
ably replaced rubber for ‘many uses to materi: ials, as idely pplicable > civilian 
the war, has been numerous new have been “uses and will soon be found in 
great variety of forms.  Nylon’s 
‘eombin: ation of high s strength and} 
rease in cur- in glider tow ropes which 
ade it possible these troop. 
may be to a "redue tion : and _cargo- -carrying raft to be 


tion of increasing imports ince in the mold and maintenance “costs; off the ground by planes 


resiliency is important its utili. | 


— leads to increased production, mold much as if they were mail sacks, A 


life and sav in: and 4 om yarison of a nylon ro e and 


sisal one, of similar strength, s 
“of mi any in the 10 0 
trie industry ak A typical application _ ing with inserts is obtaine a. be only 65 per cent of the latter 


in this field is found in the new un- —_—srImproved techniques of blowing, — 7 here the sisal, “how ever, has no 


Or sisa 
usually small, high-output motors | calendering, extrusion have elong: ition, the one made of nylon 
operating at _ tempera atures above sulted in improved sheet materials, could be extended 67 ‘per cent. The 
those possible with more orthodox tubing, stripping, filaments, and  differe was 
insulation. The allyl resins, poly-_ ev ren highly ‘octal plastic 
ethylene, melamine resins, , vinyli- bottles. E 1xpanded plastic “foams” 
dene chloride ‘polymers 4 of very low der sity y and low fac- 
polymers, polyethylene imine, eel ‘ tor are available for uses — 
lulose propionate—these are typical eight | thermal and acoustic 
laboratory curiosities at “the be- Improv ed a Ighute. searching for a substi- 
ginning of hostilities, but which commercial possibility of inject ion tute oth, nylon chosen 
become commercially impor- molding machines of 50-02. 


since then pacity or greater. By contrast, the ‘succeed. a tremendous 


Many the specific wartime largest size ed in. Germany ‘amount. of engineering investiga- 
“uses of the various» such materials, during the ar was a- tion, carried out under the pressure 
may be expected to continue in pacity. succeed before the supply of silk 
the peace timeeconomy. Poly ethyl Iti is ate that during the = w: was exh: austed, a nylon parachute 
ene, for ex xample, i is an outstanding war resin and plastic and harness w ere designed which 
electrica insu ator or high- ‘materials, often in the form of J to be far 


quency circuits; it may be expected scrap, were used for many purposes | 


to achieve considerable use which their specific properties silk. 


radio industry. The vinyl chloride did not particularly “adapt them. Although te re not gener- 
resins, which were > used quite suc For example, plas istic soles of be engineering 
cessfully as fabric coatings for r rain-— inferior properties hav ve led a materials, a nylon parachute is as 
coats and truck se seats, may be ex- definite antipathy in public thoroughly an 1 engineered structure 
pected to continue in such wes, mind > tows ard any plastic | shoe ma- as any that has eve r been built. w 
and in related ones such as luggage. terial. et there are available The cloth must resist ds amage from 


The various | low -pressure | laminates, plastic Soles” whose folds, as the chute » remains packed 


Ww which were ere outstanding properties compare favor orably with for peric iods, _and the surface 


advantage i in the aircraft t industry, those of leather. re Pee 4 friction of one fold on another must _ 
v ‘point the way to future dev elop- 


Properly | selected and used, the be low so that opening is not re 


ments in construction ‘automo-— plastics family re presents a group tarded. course, , the permeability 


biles and furniture. aterials, exhibiting a of the cloth has an effect on the rate 
It is expected that the economic range of properties and_ usefulness of descent, and must be controlled 

fort will lead to natural emphasis ‘plications. This field is still in its Besides these requiré ements, the 
certain materials as raw ‘materials. infancy it may confidently parachute cloth cords must. 
Styrene, for example, “which -ac- anticipated that the relative have uniform and low variations in 
counts for one fourth by weight of position of this group in the mate- properties and dimensions with tem- 
_allthe GR-S synthetic rubber manu- _ rials field will be considerably perature and humidity, and must 


als 
_ factured in this is country, is is available hanced i in the ars _ have high shock and tear resistance, — 
all of these features are checked 


for plastic manufacture on 
large scale as the government times on cloth and 
synthetic-rubber progrs am 3 is cur- T important part played by samples, and on completed chutes. 
tailed. Sever ral styrene copolymers P= amide fibers, sugh as “nylon, ‘The harness is SO designed as 
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situation resulting from the war ef- for “many types of peacetime ap- jn manufacture within narrow limits. at 
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— 
a 
= 
— 
— 
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_ rubber in the t tape or attachments, oak to inevense in the fields of © 
but through the design of the mate-- istics, protec tiv coatings, and 
woven together. Upon r receiv ing the book- -keeping methods em- 


r | 
The use of new te echniques in 
shock of a certain lower intensity, ae ployed. . Its seems reasonably certain rubber, such as sli he: ating 


Injection molding and automatic 


— the that the ‘product ct derived from grain 
r fabrie to uncoil and elo Ss a source 
other e ‘alcohol as a source material ‘such as tire building, 
may be expec ted to decrease 


B& 


“EB 
7° 


oO 


4 


=x 


natural rubber, whereas that de- 
a second fabric, when extended, will rived f rom. ‘petroleum may be | com- 
hstead any further shock which __ petitive ; 
stead any fur ler sl 10ck which petitive with the natural product. 
could eon eive ably occur. In any event, must i 
i Besides ‘the application to st | 
chutes and glider mn the of performance. 
chutes anc glider tow ropes, nylon 1e basis 0 per orma ance. 
found speci al synthetic rub er 
he 


thus reducing the impact the butadiene is more expensive than 
vidual in the hi ness er, V 
_harness. improve qu: ality and performance 


rubbers “Although: repor rts are somewhat 
it "appears ws that the 
nation’s resources of most re: adily 

of uses w available lumber are de clining. . 


is no wonder that nylon stockings these and other "special polymers” at about 2 5,000 board feet would 


. 


disappeared from the stores-— —they which may be evolv ed. 1. Butyl be re required for each member of the 


had really gone to war. gas-proof- military forces. It should be kept 


‘High-tenacity ayon con-— and is preferred for inner ‘tubes. in mind, however, that the: war- 
tinue to find a very substantial Thiokol, Neoprene, and the various induced drain on lumber resources 


“market in truck tires and 


find us we re resists to boom year such as « one in which 


unust: usually high 700,000 homes were built. 


American analogues a Buna oN greater than the at in a building- 
a 


With little opportunity for full-s scale 


SyntHetic RUBBER pages in continued reforestation during the 
vesistance to high temperature, while five years, it is fortunate that 


story of the American syn- at the same time maintaining its  guch adv ances have been made 
thetic rubber industry and it its war- flexibility at Ic low ones. Upgrading w wood products, ‘preserv-— 
rowth has been adequately ing wood against mold and rot, , and 


Id t 1 is At the present time, GR- S is 
to yelore and needs no repetition generally regarded inferior to developing replacements from more 


here. It should be noted, —how- plentiful raw materials 


‘natural rubber for. tires, because of 
ney created heat build-up and greater Impre gnation of wood with | sy n- 
by the sudden shortage of ‘this vital | processing difficr ulties. It is entirely thetic resins has increased strength, 


‘raw material w ‘as Many times possible that a modified GR- S, or moisture resistance a and dimensional 
critical than suspected by the gen- some new polymer, may “completely stability without an ‘an undue rise in 5, 
eral public. The rapid and satis- ‘supplant ‘the natural product for density. One such process has been 

factory solution of this gigantic usage. Recent dev elopments _ to be caps able of making hard- 


problem. of bce all- = in ave indics ated w rood from soft Ww rods. The lives 


“chemical heavi ier creosote tre: tment w ere 
signed for the raw ‘material. by heavier cr reosote treatme ere 


Producti ion 1946 was” In ad dition to ) supplying a not that physical failure in use 
deciding factor. Resin im- 


mated before V-J Day at I, 200, 000 siderable pent- up demand in the © 


t< 

long tons. his has now been :re re- "passenger and truck-tire field, the 
duced to 655,000 tons, of which 84 rubber industry looks to other fic Ids ‘mov ing ‘this Kitation 

ont be GR- S, the all- of application i in the next few years. Increasing the life of lumber by 

"6 purpose v: ariety intended largely for foamed latex spong e is rec eiv ing +2 new preservative e means will not 

tires. It anticipated that at enthusiastic acceptance in uphol only extend our "supplies, but will: 

least 200 ,000 tons of natural rubber -stery, and the pot ential market in make it possible for wood to be 
will aid In supplying next: y ear’ 8 used in applications where it has 

| ia demnand of 1 000 1000 tons. h he retofore been entirely “suit 


rubber spring for able. e. Ev en now, rather fre 
is both. an ‘economic has been the subject of a large. de- quently changed location of ‘second-_ 
and a a political question. ‘The price velopment program and is probably highw ays often 
of crude rubber deliver ed in New 4 near commercial pr acticality. Com- __ installation of timber bridges rather _ 
York varied between the two World a binations of rubber with various is than those of steel or concrete. aang 
W: ars from a a low of slightly under £E plastic materials for adhesives and inginee improvement: 


a 


Engineering, ‘improvements al- 
ound: to a a high of $1. 05. coatings is is re apidly grow ing a - ready available ill extend the 
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and t that new ones will deve for. was estimated early ine “the ar 
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espr “technical 
‘ “studies are not continually being 
change t these natural 
of low value to products 
_ of increasing usefulness to mankind, 
_ The tendency in such a nation on is 
“mine” the farms and forests 
leave 1 the properly available 
sources rel: ativ ely untouched. 
a other hand, a people who 
scie ntifie methods of research 
to the fullest extent could probaly 
_ become a wealthy nation and enjoy — 
a high stand: ard of living if their 
J only resources were sea water, coal, 
med been made du ring the war, similar their naturally 
‘tiv ely not to peacetime uses” could 0¢ ecurring state, de plete the pool 
only i increase the strength of timber sented; howev rer, they w ould but natural resources, contribute to 
joints, but. reduce mumber “reinforce the ev idence that wartime smaller degree to national 
yeak poi ‘individual wealth, are vulnerable 
«excessive ‘number of bolt- holes. “influence on our | ‘liv In replacement by other materials, 
many, not Tost instances, the and tend to be stable or decline 
particularly ships’ “effects ill not be dramatically use through th the years; while mate- 
accelerated the commercial appli- apparent, but will subtly better Ww hich a e highly modified 
cation of a process for building up idual standards of living and from their n atural state through 


such large sections: from a number increase our national wealth. “research, tend to conserve our 
of pieces with the aid of waterproof is most unfortunate that war was — _ sources, ‘increase the standard of — 
synthetic- resin glues. These ‘syn- the ‘Teason for ‘Spurring ¢ our r research “divi ing and grow in application 
thesized” timbers m may not only be efforts. A more benev olent: incen-— For example, ‘composite boards 
formed either | ‘straight or arched, _ tive, if ‘such could be conceived that : : for construction may be made pa 
but also may be of “variable Ww ould create the same driv with timber w ‘astes, rock wool, straw, or 
section according to the stresses in- an equal research effort, would glass fiber, bonded with: plentiful, 
volv have permitted us to Tes fos cement, pla: aster or resins, and used 
For special applications, lumber “more benefits from our develop- to ‘extend ou our natural lumber supply. 
replacements: are becoming ¢ of great mental work. As it ‘is, the terrific > eneer wood, bonded to composi- 
importance. In the construction of “wastes of war must be subtracted tion board, laminates, or metal, 
frame dwellings, much of the sheath- from. the advantages gained in allows us to the attractive 
_ing currently used is gypsum board, individual: and “national by wood grain for decorative effects. 
fiber board, or a material. the knowledge derived through w war- conserves our high-grade wood. 
time researc h. Research | has show n us how to 
‘alo. rapidly entering the fields cover magnesium from brines and 
wood lath, roof decks, and ‘even. Science Te even from the sea. Thus, the sea 
eatherproof siding. Nartonat * _ becomes one of ou our valuable mineral 
PRARS IN PRUNING national resources: consist entirely Although the impact, of. Ww wartime 
Briefly, it may be said that the of the physical appurtenances developments in materials will not 
Value of organic materials lies toa the country—the mineral be 80 obvious to the average person 
their water power, farm lands, and forests. as he may have expected or hoped, 
nability to custom construction. ean be said that the most mae value of the re resear rch w w 
want a rubber replacement, portant national resource of this or 
@ long-life seat covering material, any nation is of mind, 
a high- -frequency communica- spiritual rather than a physical 
tions insulator, excellent mater ials “deposit. is the inquisitive nature insurance funda 
an be found in the forms of GR- Ss, the scientific investigator, using w a 
_resin, and the tools and methods that he has 
effect, we need only devised, which allows even the most Acknonledgment: 
state and a prod- abundant naturally occurring Grateful acknowledgment is ex 


can be found or can be become national tended to F. C. Croxton and Le 


veloped. 


_ Many more examples of the ap- _ have a copious supply of ores, fertile 
of developments, which — and streams, yet remain in 
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individual wealth. nation can Cheyn ney, ‘the Battelle staff, for 
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he Est of High Humidity y and Fi 
Resi 


insu ation esistance oF 


bn Leutit, J Jr.,' a | David B. Herrmann’ 


bonded mica and glass ma mat laminate 


in insulation resistance of methyl glass bonded phenolic. 
glass mat laminate phenolic, phenol fabric, phenol fiber, and wood These were divided two. 
flour filled phenol plastic is determined during prolonged exposure of the imental ‘groups, th the first includ-_ 
plastics to fungi and 97 per cent relative humidity at 25 C. The same 
plastics with fungi present also are exposed to 87, 76, and 52 percent relative and the second only methyl! met metha-— 
humidity to study their r recovery, and then reexposed to 97 per cent relative erylate sam ples. Sine e the « experi- 
humidity. Samples with cleaned surfaces and with varnished surfaces — ments were begun two years ago and ; 
dried and then fungi high humidity. The insulation resist- the results per tain only to a single 
ance of a fungus network on methyl methacry inte i is s determined at ™ pit representative of each type of ma- 


59 
terial , it is not intended that they 


varnish. The degradation is due entirely to moisture. ‘The rate ofre terials 
covery is dependent on the composition and structure of the materiais. (x 7 
_ None of the plastics is permanently affected by exposure to fungi and high 
humidity. of remov of of moisture restore insula- 


“AIL  elec- _Teasons for this lack of experime width of 1'/,in. and a length of 4 in. 
and other work is that differentiation between were drilled for the insertion of 
electrical equipment under r tropical moisture and fungus effects is very seven small me etal eyelets in. 
conditions of service has focused difficult. In the experiments de- apart along each side. These -eye- 
atte attention recently on surface con- serit bed in this article, special atten- 


by fungi (8, 12, 14, 18, 23, 24, 25, an attempt to separate the leakage path would be between adja- 

The Japanese working two. cent electrodes and from each elec- 

on this problem at least as early as ta - Fungi need moisture for germina- trode to all others at different poten- 

= 1934, no doubt as part of the prep- _ tion of the spores (seeds) _and for tial. The strips were wired into a 

“aration for their aggressions in the their metabolic needs. Maximum large glass-cov vered wax-sealed glass 

Pacific and ‘Southeast Asia growth is brought about by high jar containing a saturated aqueous 
(21) humidity conditions, temperatures solution of potassium» sulfate and 
Insulation resistance is ine, to ms een 25 and 32 C., and sufficient were oepgertal by attaching one set 

re affected adversely by water ab- food. Conditions w hich result in electrodes from each 


sorption m and adsorption, films of high w ater absorption by insulating | men to a common ground and the 


condensed w ater, water-absorbing materials and condensed surface set to a lead passing through 


dust, and other surface contami-— water fi favor growth of fungi. How-— mineral wax seal of the jar (Fig. 
_hants which retain water. In insulation resistance measure- 1). The insulation resistance of the 
category are fungal growt ths, ments made on m materials upon” wax leads v as 

Which, like most living cells, are which: water is s condensed show | 
ever, although experiments ity on 
show the effect of high humidity on 
electrical charac teristics of insu-— 


ting materials ai are ‘numerous (1, 2, 


4 4 
te 5, 6, 7, 9, 11, 15, 16, 17, 19, 20, af ets Va in. from each end and 2 in. q 
28, 30), “experiments: materials tested were apart. Asmall piece of friction tape 


Show the effect of fungi appear to be of the following tYE pes: */sin. wide was placed around two of 


nonexistent (31). One of the e chief 


“Kore. DISCUSSION OF THIS RFPOXT ate. electrodes. On the remaining two 


methacrylate strips, each in 


INVITED, either for publication or for the at- oo 
tention of the guthor. Address ‘all . cellulose-filled—phe- re Specimens a ‘shallow iin. groove 
Nications to 1eadquarters, 2 
St., Philadelphia 2, Pa "nol fiber, phenol fabric, and wood was cut. Before attaching the fric-_ 
ta 
phone Laboratcries, Murray iil, flour filled phenol plastic. tape and after cutting ~ 


the Two “filled—glass- grooves the surf urfaces of the specimens 
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ing all the types mentioned above, _ 


i 
be taken as. characteristic of ma- 


tamination of insulating materials tion was given to the conditions ‘strapped alternately that. 


Unfilled—methy] methacry l- the specimens midway between the 


lets, functioning as electrodes, were 


> 
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— 
— 
— 
— 
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Fig. 1 ._—Measurement of Insulation Resistance of Various 
- Plastics at 97 Per Cent Relative Humidity (over Satu- 
as ae rated Potassium Sulfate Solution) and 25 C. met 


a 
ith ethyl and 
dried. his difference in surface” 
treatment is a significant part of 
the experiments. 
handled carefully w ith glov es to pre- 


vent. surface contamination n and 


each electrode on an individual speci- 


g. * —Methyl Methacrylate Sample from Stock Showing Inoculation 
and Surface Contaminations (Fingerprints, Dust, etc.), After 2- 
posure at 97 Per Cent Relative Humidity and 25 C. 


The samples were ere per iodically with 


a high-sensitivity galv: anometer. 
This resistance, sometimes 


nated total is referre 


s, res pec- 


“men Ww as attached toa separate lead 


‘passing through the seal of jar 
similar to that use for t the first 


NOCULATION 


_ After wiring | the first group of © 
Specimens into humidifier each 
a pure agar culture of the fun-. 
gus Poria incrassata (Fig. 2). This 
proved be unnecessary as the 
spores or seeds which are 
univ versally present s soon germinated | 
and overcame the original fungus. 
~The friction tape on two specimens 


with fungi but in each groove of the 
remaining two specimens a drop o of 
spore-inoculated agar was placed. 


MrASUREMENT Peocapunn 


_ Measurements of direct curr ent. sistance of Electrical Insulating Materials (D257- 


‘resistance, surface and volume | com-— 


was inoculated with an inoculum cut z 


y. 8 


also needed ‘no “further inoculation 


ance, which i is oa term by for the two and 


AS.T.M.* At high humidity insula- 
tion resistance is almost entirely sur 
face resistance, at low humidity al- 


then, to insure additional fungus 
grow th, was dropped to 15 C. and 
held for 2'/2 and 11/2 hr., respec-_ 


= The proportionality _is determined — 
not only by humidity but. also by 
properties of the material, such as 
wettability, porosity, water adsorp-_ 

tion and oe sorption, surface and weeks and then to study the dura-_ 
internal structure, chemical com- and of the recovery. 


water . Except { for this short period, 7 
4 

the relative humidity ‘was main- 

tained with sul- 

fate solution at 97 per cent for 31° i 


most entirely volume resistance. ely, effect condensation of 


eycle for the different ty 


of 100 v v. Voltage 
was applied to the specimens only 
during measurement. The resist- 
for each specimen first was 


3 A.S.T.M. Methods of Test for Insulation Re- 


of 87, 52 - 
tively. Finally the humidity ger 
again raised to 97 per cent. | Nocor- 


hav e to wee considered i in interpreting. 
45), 1945 Supplement to Book of A.S.T.M. 
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‘rosion was on the 


ey 
witha 
cost 
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‘tor most electrical ms er chloride. and s ae 
_ing materials. The | 
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METHACRYL 


THE RE SISTANCE OF “THE METHYL 
BEFORE EXPOSURE WAS GREATER THAN 106 MEGOHMS. 


1; FUNGUS APPEARED ON SURFACE OF ALL SPECIMENS. ¥ 


= 


RESISTANCE IN MEGOHMS = 


INSULATION | 
- 


a 


20 40 60 60 160 180 200 220 260270 272 27% 276 
Effect: Humidity and Fungi ‘on the Resistance of Various Plastics. = 
ae a 25 C., relative humidity 97 per cent; except where noted otherwise. ‘sme 
ric behaved alike. here was’ a lowering the temper rature to. 15 
AND gradual dow nward trend fo for 58 days, The condensation of w water which 
Pe ea at the end of which time the wood ; took place evidently was limited to 
Thedata for the first exper imental flour filled phenol plastic measured the sides of the glass jar and the 
. bes are giv en in Fig. 3. i Initially 6.4 megohms, the the phenol fabric 10 a probability exists, because of the: 
at room conditions the methyl megohms. comparative isolation of the 
‘methacrylate, the glass-bo bonded | Methyl _methaerylate had the inside the jar, that the humidity di- 
mica, and the glass’ mat laminate 7 highest order of insulation resistance rectly over them was low, thus caus- 
phenolic had an insulation resistance for the first 58 days of the test. he an increase in \ insulation resist-— 
1,000,000 megohms or more, the initial drop in resistance probably 
Phenol fabric and fiber 300,000 and was due to slight condensation = K note ‘that recovery was very going 


600,000 megohms, respectively, and thesample. After recovery from the especially on the methyl methacryl- 
the wood flour filled phenol plastic effects. this initial condensation, ate sample, despite the presence of 7 
3500 megohms.: When exposed to ‘the insulation resistance remained fungi (Fig. 4) on the surface. 
per cent relative humidity at fairly constant until after the twelfth covery again was ‘noted eac h time 
C. the insulation resistance dropped day, w hen a break occurred. This when the Te lative humidity was low- 
below 1000 megohms in hr. for effect. lasted about 15 days. Two 
the: samples except the methyl r drops” in resistance are per per cent relative humidity the 
"methacrylate he glass-bonded corded during the first 58 days, one methyl methacrylate > Specimen exhi- 
mica showed the most rapid. lower- between 30 and 37 days ‘and. the _bited complete recovery but it was 
ing and then remained practically other between 42 and 49 days. ‘Since’ decided to test the effect of a fungus — , 
constant for the first 58 days. Phe- the breaks in the insulation resist- network on a plastic by raising the 
~ nol fiber was similar to the glass- ance readings “were” very marked humidity to 97 per cent. An im- 
i bonded mica but lowering to ‘the and seemed to be correlated to some mediate drop in ‘insulation resist- - 
Same value ‘as the mica, 5. 9 meg- extent with the growth of fungi ‘on ance within. hr. occurred, in con 
_ ohms, required 15days. The a the surface of the specimen (Fig. 4), trast toa decrease of the same mag- _ 
tion: resistance of the glass matlami- further — iments with methyl nitude which previously 
nate phenolic fell to the level of the methacrylate samples indi- “12 
mica within 9 ) days and to less thanl cated. Before discussing the results of 
= megohm after 25 days. W ood flour The t rise in insulation re- experiment and drawing 
filled phenol plastic and fab- sistance noted in Fig. 3 was ar sions, the data for the second dexperi- 
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— to less than 30 ,000 megohms and the 
other three to about 150 megohms 
(Fig. 5). It had been expected that 
the samples it in the second group 


tion resistance throughout the test, 
only because their surfaces 
cleaned but also because ‘they 
had fewer electrodes farther apart, 
This anomalous behavior may have 
“teen due to a relatively’ rapid initial 
water on the cleaned al 
un evenly distributed 
ver y thin film which caused the insu- 
lation resistance to drop quickly at 
the start of ‘the e ‘expos sure 
= he 1 resistance v ve ues leveled off in 
the neighborhood of 100 to 300 meg- 
ohms probably because of a lack of 
contaminating material on the sur- 
face of the plastic. Such material | 
would absorb additional water and 
facilitate the building up of the film 
to greater thickness, hence lowering 
the insulation resistance further. 
case of the methyl methacrylate 
the first group, howev yer, 
ts contaminating material was present | 
that: the insulation resistance 
to. decrease to 0 the low 


4 Growth of Fungi on Contaminated Methyl After Day 
Exposure at 97 Per Cent Relative and 25 C. 
mental group should be examined. 
‘Since the methyl methacry late 
sample w was — only specimen which 
icant measurable de- 
crease of i insul ation resistance as the 
fungi spread over the surface, the 


Fig. 5 show an aver rage drop i 1n insu- NOTE: THE BEFORE 


A 


4 


megohms for three of the four 
samples within 5 days. The fourth 
‘sample was higher throughout the 
but after 80 days was in the 
order of magnitude noted for the | 
others. latter sample showed 
a black fungus which di differed from 
the _fungi ‘observed on the otl 
samples-of the second experimental 
group showed a consider ably steeper 
- initial: decrease in insulation resist- 
ance than the methyl methacrylate 
sample in the first group. The lat- 
after 20-day e to 97 per 


ite 


20 40.60.80. 100. 120 140 160° 160 200 
OF EXPOSURE , 


esx —Effect of High Humidity and Fungi on the Insulation Resistance of Fa of ail 
resistance of over 100, 000 megoims Samples of Methyl Methacrylate. 


(Fig. 3), whereas one of the | second Temperature C. except where noted relative 97 per cont, percent 
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could aot be detected The failure 


magnitude due to moisbare humidity of 2 megohms. 
that any further | low ering by fungi bonded mica show ved a resistance of 

390,000 megohms, roughly ¢ one 
its original resistance of 1,000,000 

and many orders higher than its 

sistance: of 0.2 megohm at 97 per 

pow relative humidity. The glass" 

brium was established. mat lamina phe nolic, however, 

When fungi the water-con- show ed poor recov ery in comparison 


the 


densing condition of 100° “per cent. the other materials since its 
Telative humidity are both present 


bate sulation resistance after drying w vas 


the measurement of insulation resist- only 8 megohms, while originally it 


= effects of water and fungi. 


cent at and 100 per cent relative hu- 


does not permit separation. 


‘ parison of ‘measurements at 97 per the samples. but the methy 


was 1,000,000, and at 97 per cent 
Telative h humidity 0. 05 megohm. 


ate v were dried for 4 more 


| 


ntiation between 


‘Fig. 6.—Black Methyl 
Agar Sample. Note failure of 


that fungi had spread over 
surfaces of all: the stock ma- 


terials, but on the cl ‘lean methyl * debris. F 


methacry late surfaces re- 
stricted to a very narrow zone near 
the edges of the original inoc culum 
(Fig. he “growth ove the 
‘methyl meth: acrylate sample. in the 
first, experimental group provided 
the only instance where the effect of 
dee fungi on the insulation resistance — 
ia could be ase ertained with any degree | 
assurance. Microscopic ¢ examina- 
tion revealed a network of fungus 
> filaments son the surface | of this 
sample. The data in Fig. 3 indicate 


that the insul: ation resistance of the 
fungus network is in the order of 70 


76, ‘and 52 pe yer cent rel: ative humid- 
ity Tespectively, since” the insula- 
resist: e of the methyl metha- 
it itself is: of a much higher 
order at these relative humidities. 
is believed that. this is the e first 
time ‘such a a meas surement of resist-— 
ance directly attribut: able to fon 


has been made i The drop in insula- 
‘Tesistanc ince 


the specimens in bot ka xperiments ‘ 


2400, : and | ,000,000 megohms at 87, . 4 


pies rd, 000 and an equilibrium | 


midity with fungi present 
cases made on the s ame materials the of which w 
(Fig. 8. ) shows ths at the electric: : phenol plastic resistance was 
leakage of water films at 100 per 86, 000 megohms, the phenol fiber 
cent relative humidity also prevents phenol f fabric over 000,000, 

naterials, the glass-bonded 1,400,000, 
RE TO Hicu Hun ‘UMIDI he surface of the glass mat Jami- 

of the mater ials of the first experi- and alks alinity because its resistance — 
nental group as a result of drying | Bee was very low. Neither was : 
also was determined. After the found the less, ‘the sample 
at 97 per cent relative humidity fol- 
lowing the recover ery cycle at low tilled Ww alee, ethy! ale ohol, ande thyl 
humidities, the six samples were re- re- ether, consecutiv ely, to see whether 
ringed with distilled 
water to remove fungi and surface 
or preliminary drying they 
were e plac ed in a desiccator over | 
phosphoric anhydride for 6 days 
_ plus 4 days in the laboratory at 25. 
-C.atorless than 40. per cent relative 
The insulation the 

flour filled phenol plastic then 

was 1400 megohms, compared to an 
these: 

original insulation resistance of 3500 

and an equilibrium insulation resist-_ 
“ance at 97 per cent relative humid- 
‘ity of 1 -megohm. The resistance 
the phenol fiber was 79,000 meg-_ 
ohms, its original resistance 600 000, 
its lowest resistance at 97 per 

relative humidity less than 1 meg- J 
ohm. . The phenol fabric, with a re- 
sistance | of 200,000 megohms, came — 
within two thirds ‘of its original level 
_of 300,000 after having been down to 

megobms: 97 per cent relative 

humidity The methyl methacry- 
was found to have a resistance 
of over 5, 000,000: -megohms con 

"pared to an original resistance of 
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RESISTANCE OF THE 
PHENOL FABRIC BEFORE EXPOS - 
(OF THE METHYL METHACRYLATE 
GREATER THAN 10° MEGOHMS. at 


METHYL METHACRYLATE 


& ——-=PHENOL FABRIC 


—_ 


— 


sult of washing with ethyl alcohol, g 


The “alcohol apparently relieved 
stresses in the material caused 


‘the in insertion of electrodes, ‘ 


"grow w rapidly to the 


x 6 hr., as much as shown in in Fig. 9, nor 


can water absor ption account for 80 
‘great: a change i in so short a time, 


‘5 he effect probably i is due ¢ entirely to 


the adsor rption ¢ of w ater on the sur- - 


face. In vi iew this: there is not 


‘much point in protecting these insu 


lating materials against fungi. To 


so is “equiv: alent. to. treating a 
“symptom and ignoring the disease, 
In fact, moisture doe sits da amage ebe- 


samples ere eX: amined under a 


oy microscope. he surfaces 


clear. Only around the edges of the — 


phenol fiber sample was there a very "I 


slight fringe of what might 


been | fungus gr owth, 
It was decided to redry the test 
strips and coat the entire surface 
and terminals of each with a short — 
oil varnish consisting of 12/2 gal. of — 
tung oil to 100 Ib. of paraphengl- 


phenolformalde shyde resin. ~The evar- 


- nished strips were to b be exposed 


‘this additional cleaning of the sur- was as high as this. ~The glass- 


to 97 per cent relative humidity at 
25 C. fe After 21/2 hr. at 110 C. and 
4 days over phosphoric anhydride 


face, augmented by further drying, i“ bonded mica had the same resistance the ladideenee« ‘of the phenol fiber, a | 
aspreviously, mica, and g glass mat 


terminal ‘strip Iti is evident that none of the m ma- 

and the flour filled phenol ials had been perman rently 

Plastic sample were dried in an oven a fected by the prolonged exposure to 
at 110 C.for2hr. The resistance of fungi and high humidity and thet 
wood flour filled phenol plastic. a cleaning of tl the surface coupled. with 
rose to 300,000 megohms and that of the removal of the adsorbed and ab- 


laminate | phenolic was brought back 
to more than 5,000,000 megohms, | 


resistance of the phenol fabric to 


4 700,000 : and of the wood flour filled — 


phenol plastic to 130, ‘The var- 


= then was applied | with a brush 


the glass mat laminate phenolic to 7 - sorbed water restored the insulé ation, 


600. The glass mat laminate phe-— 


nolie was dried for two additional 


allowed to dry in the laboratory 
resistance to its original high value. be 4 for 3 3 days before the resistance ¥ was 
To see how quickly these now _remeasured. The insulation resist- 


hours at 110 C. * Its resistance in- _high- resistance materials could be _ ance in megohms of the varnished 


-ereased to 7300 ‘megohms. After a reduced again to : a low-r resistance strips s was as follows: Phenol fiber, 
total of 48 hr. at 110 C. it exhibited level the samples were returned to 110,000; phenol fabric, 730,000; 


a resistance greater than 5,000,000 the humidifier at 97 per cent rela- weed ‘flour. filled phenol af plastic, 


tive humidity and 25 C. and their 42,000; -_glass-bonded mica greater — 


The a ‘resistance of t the insulation resistance in megohms de- 


ala aa was redetermined after five termined periodically at short int 


-more days over phosphoric 


dride. The wood flour filled phenol 
plastic showed a further increase to — 
450,000 megohms. The phenol fiber 
and phenol fabric both had a ‘resist- 
over 5,000,000 megohms, as 
before, and the resistance of the 
glass mat laminate e phenolic also now 


4 Studies conducted by W. McMahon of these 
vals” (Fi 1g. 9) oo hey showed a lesser laboratories on the same materials at 100 per cent — 
relative humidity show that the lowering of in- - 

change i in insulation resistance early sulation resistance by condensed moisture — 
shadows that cause y fungus. However, c 
the exposure per iod but “soon earlier studies with a different grade of wood flour 


from 


i days’ exposure to fungi at 100 per cent relative — % 
they had Ww with uncleaned surfaces humidity; and, under the same conditions but 
using diphenylamine as a fungus inhibitor, & de- 

crease to 7-9 megohms. While this again indi- Ff 


‘sample was not included because it gates that moisture is the major cause of the drop 
in resistance, a further owering ue to fung 
had become badly -eracked a sa re- gome materials is a possibility. 
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0 Per Cent and 97 P istance of P 
Per Cent Relative Humidity wit ethyl 
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ae 4 ~ 
PHENOL FABRIC 
GLASS MAT LAMINATE 


PHENOL FIBER 


MEGOHMS 


? 


3 


INSULATION RESISTANCE 


= 


4 GLASS BONDED. MICA 


HOURS 
wy TIME OF EXPOSURE TO 97% R.H. AT 25 C. 
) .—Effect of High Humidity on the Insulation — 


an 5, 000 000; glass mat laminate by ‘retarding, ‘although not “more rapid lowe ering of of the i 
phenolic,» 1,700, 000. Itw vas “eliminating, the in insula- re resistance of some ‘materials ; and 
sary ,to dry these samples ‘at 110 C. resistance caused by moisture the chief food supply for 

for 3 hr. and over phosphoric anhy- data, of course, concern only subsequent fungus grow! “a 

-dride at . for 4 days to bring the one varnish. The type used ex- ysurements of the insulation 

“re sistance of a piece of stock methyl © 


“resistance up to 560 000 megohms tremely im mportant. _ Another var-— 
the phenol fiber »g greater nish’ might do better or yr actually methac rylate show that condensed 

§,000,000 for the phenol fabric and bring about a worsening of the effect water will ‘cause an immediate 

‘gas ss-bonded mica, and 2,500, 000 for. water. In this” connection it 


onded mic 
the el: ass mat lamin: ite phe nolic. should be remembered that there 


lowe ring. If conde msation occurs on 
a plastic which ‘neither absorbs nor 
i The wood flour filled phenol | organic mate ials which absorb rb prac- _ is wetted | by water it is found that ae 
iS showed 1adropi in resistance to 14,000 tically 1 no water and yet allow a con- - when the surface is contaminated by : 
-megohms, probably caused by siderable amount to diffuse through water absorbing alien material there 


ite accumul: ition of w ater at the pla astic- 

Varnish interfa wee due to a ‘difference 

in the rate of moisture diffusion. a not the plastic will again furnish 7 

a This phenomenon has been noted on The insulation resistance: of the food from which the w ater-absorbing 


other occasions. common commercial types of insu-— fungus filaments can grow. 


tion resistance. This same debris’ 


(13, 26), a greater ultimate e o1 on insula~ 


The 97 per cent schlliadiigtaam lating materials made from organic The chief source of confusion | is ie 
was sti with the varnished i inorganic filled plastics may be the importance attributed to the end 
rapidly affected by water product i in a degradation cycle, the 
‘resistance i in megohms, tion or condensation that fungus, and not to the more impor- 
periodically at s short intervals, in which good insulation is required tant intermediate and principal” 
creased as shown yn in F ig. 10. No ould | be i inopers ativ e. Any further causes of electric degradation. 
» was as evident onany of adverse effect on the insulation re- he presence of a lush growth of 
* sistanee by fungus growth on suc h fungus a piece of equipment 
‘ean be seen from data mi raterials is negligible. Dust, de bris, merely. a warning signal that electri- 
‘Figs. 9 and 10 that the a a other contaminants which add to ¢ ‘al dysfunction and trouble may be 
by 


| . 9.—Effect o Aig lean Surfaces. _ 
nyl- Various Plastics with Cle ae 
y at — 
and — 
ber, | 
c to 
led — 
lle 4 
ist- 
| 
— 
— 
{ 


4 


conditions, moisture effects must be 


eh ing materials should be selected on 
their performance under high humid-_ 


“equipment i 7 attempted. thanks: 
fungi were present the degradation bs 
of the insulation resistance would and W. McMahon for the 100 per 
stil take pil: we. ater adsorption cent relative humidity data in Fig. 8. 
and absorption by the plastic are’ 
still the critical factors and insulat- 


“his group for the photographic w 
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Laboratory Testing ze) 


f Plas 


ailey’ 


__ The mol was Lane pared for lead 


titativ was developed wich y vielded and accurate on on 
‘specimens of about 1g. The apparatus and method of of f molding the ee. ri fi ¥ 8 

small beams of rectangular cross-section, and the app apparatus and ‘method eel 


testing these beams are described and illustrated. | _ Strength values for vari- yh 


shim between force plate and cha use. 


3 


J ahn’s 


4 


Seattle, Wash, 


lk ? Boldface numbers in 


— 


a ous plastics were determined by the reduced-scale test and the Tesults tabu- 
4 lated. :% The precision of the method was of the order of one) per sr cent and the bri: ui. 
accuracy was similar. The method permitted more rapid and ec onomical 
xperimental researc +h on by t e e 

expe plastics by eliminating the preparation of large Mi hex 


quantities material apparatus and by yielding test results 


tae tighnel 


ployed” was made in the labora-— 
PERE 
Is . 


tory - from easily available mater ials. | 


oF ‘SPECIME NS 


em 
to 


tests of the 
flexural strength of “plastics require 
a specimen 3 in. square and 5 in. 
long. Experiment al w work on plas- 
tics with chemical laboratory ap- 
¢ of common ‘size may 
times be accelerated if smaller sam- 
ples, w! hich: will still provide reliable 
test data, can be substituted. Gen- in \ diameter.’ The chase was bolted 
erally, similar advantages and together and thus was s separable. 
advant ages inhere i small-scale The ‘upper and lower force plates 
testing in micro methods of were ¢ cylindrical and acted as pistons 
analytical chemistry as compared to to compress the molding powder. 

macro methods. Small-scale testing — Satisfactory be ams wer e molded 
is not considered as a panacea ¢ or with materials of good flow proper- 
universal method, but i it may have ties, SUC +h as phenolics, materials 
advantages in certain circumstances. of | less” satisfactory flow. produced 
Reduce ed- scale testing w was employed inferior beams; thee attempt 
Jahn (4)? in the testing of plas- - to “use cylindrical eams 

tics. . simil: ar ads laptation of the carded. 


= Initia il attempts % o mold a small 
beam ine luded the construction of 
a mold which produced : a a cylindrical 


beam about 2 in. long and 0.1 in. 


‘flexure testing of wood was made by A mold for the production of r ree- 
Forsaith (3) and | Schrader (6). _tangular beams was designed, 
Schrader’s method requited a speci 


‘struc ted, and found to meet all re- : 
men 12 


‘quirements in tests. ai he mold w was” 
milled from square, cold-rolled iron 
‘rod and to withstand 


in. long and 0.3 in. square; 
2 in. 0. in. Ww 


our re ma- 

chine was expensive, slow and dif- 

ficult to build, ‘and impossible of at- 

tainment under war conditions. 

new method was therefore dev sloped Gy 

of molding small beams 2 in. long” a 

and approximately 0. 1 by 0. 2 i 

in cross-section and of testing these 

beams for flexural strength nd: mod- 


ulus of elas city. y. The apparatus 

NOTE.—DISCUSSION OF THIS PAPER IS > 
INVITED , either for publication or for the atten- _ 
tion of the author. ddress all communications _ 
to A.'S.T.M. Headquarters, 260 S. Broad St., 
Philadelphia 2, Pa. 


: 


4s he molding powder 


er was weighed 
d (usually about 1.1 g. was requirec 


for a beam 0.100 in. thick) and 


ired Ag” 


placec ed in the mold avity was 


_caref ully distributed and tamped 
a uniform density small 
spatula, If insuffic ient space ex- 
isted to accommodate all the mold- 7 
ing powder, the filled mold was 


‘squeezed i in the press with the upper 


and the remaining 
W ith the upper force in Posi- 
, the mold was placed in the ~ 
pressure was applied, 
and the U-shaped shim removed to 
float. the: chase. The mold was 
heated by contact, above and below, _ 
electri ical heaters containing, 
chamt bers into which water w Was 
forced for ‘cooling at the end of each’ 
-eycle. The time required to reach 
290 C, —when this temperature v was 


> 


on an experimental plastic (1) 
_—from room temperature was about 


t 
20 min., and the cooling period from 
250 to 7 75 C. was about 20 min., 
after which the pressure 
dee ased and the molded beam re- 
moved from the mol d. For a com- 
mercial phenolic “molding pow der, 
satisfactory beams were produced 
_by applying a pressure of 4000 psi., 
C. for 5 


ignin and Cellulose Research, University of 


ist of to this left to 


946 


Fig. 1.—Mold Used for Preparation of Rectangular Beams. 


upper force plate, ant, shim used to float chase 


=| 
WA 
bn the lower force plate and floating 
— 
ical. qe 
ent | 
| 
— 
lity af 
— 
— i 
ith, 
| — 
ng and 0.09 in. square. Only _ 
ino i= 


The lead was suspended from the T he: testing asse was, 

’ recommendation for this material stirrup by a swivel and hook which h adjusted and then left in the same 

was a molding pressure of 2250 to | supported. can. The fixed position; only the beam, stir 

4000 psi., and a temperature of 149 _ stirrup rested on the beam i in a flat, “mp, load, and mirror needed reset-_ 

i. to 163 C. Manufacturers’ 'specifica- milled contact, in. wide. ‘Load ting for a new test. A photograph 
; iY tions, similarly applied, yielded suc- was applied to the beam by adding of the assembly t up for | testing 
cessful results on a number of com- _ water to the can at a constant » cali- shown in Fig  . 


rigidity of the mirror mount- 

ing and support was of the greatest 
importance . The distances betw 
the rear edge of the beam notch and 


three mirror notches was 


CHES 
the | beam was supported in notches AA mou vith reflected beam 20 ft. 


notches BB served as rests for the mirror mount-— In 
of the optical lever. Drawn to scale. gavea magnification of we: 


back of the projection lens B (focal length, 50 

mer rcial plastic Ss. (1). Exper imental Peed - ), which was focused to form a sharp image of _ 


the knife- edge C on the scale E after reflection b 
molding powders often required mirror D. The field diaphragm F restricted chre. 


the material itself.’ Tempera-_ 
tures were measured in thermometer 
wells in both of the electrical heaters 
with the mercury bulbs in. 
tures” in the paired heaters w : freshly molded 
maintained at identical levels by 


~ 


"means of ‘suitable switches. After were 
the mold was disassembled, —Diagram of End View of Testing carefully 50 C. for 
the specimen taken out, and the "Assembly. 48 hr. in accordance with A. ‘T.M. 


diagram at left is front elevation of beam 
flash car efully ved. Freshly and stirrup from which load was suspended. The Method 618 45 * immersed 


beam A was mounted in the beam notches and % 4 
molded: beams usually contained Water at room “temperature for 


= 
The mechanical part of the optical system con- 2 
some ‘moisture other volatile disted of mirror D ine mounting. hr. (AS. T M. Method D 570- 42 


‘7 material and required careful con- - Two of these points were supported in notch B- 
and the third point rested on the tip of the stir- 
ditioning according to the specifica- rup. When the beam and stirrup deflected, the we 


mirror rotated about B asa Drawn to to 8 Tentative e Methods of Preconditioning 
tions desired before testing scale. Plastics and Electrical Insulating Materials for 


¥ q Testing, 1945 Supplement to M. Book of 


—to depending on the thickness of Standard Method of Test for W ater Absorp- 


tion of Plastics, 1944 Book of A.S.T.M Standards, 


The testing machine was designed mitted reading of the scale 
with purposive disregard of earlier thus deflections of the beam 
aa but with emphasis on funda- of 0. 00005 in. . could be measured. + ee : 
mental correctness, accuracy of re- The use of the | Z-in. notch and an © 
sult, and ease of construction. The unsymmetrical stirrup gave a mag-- 
essential features of the machine i in- __ nification of 281 3 to land permitted — 

cluded: (a) the beam support, (b) “measurement of 0. 00001 in. The 
= device for ' loading the e beam, and optical lev er was calibrated by load- 
(c) the optical lever for : measuring inga beam and taking simultaneous | 
~ deflection of the beam (shown | a readings with the optical lever and 
‘Figs. 2, 3, and 4, respectively). with a dial indicator reading to 
The beam support (Fig. . 2) was 0.0001 in. The “average va value 
constructed from -in. (equal) the b beam deflection over r 
angle i iron, 13 in. long, to which were used to the optic: 


7 


_ The optical system | is illustr 


oper- 
ated at ry to 10v. housing = 
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a 
lt 

end view of the testing ma- ‘4 
the optical lever system, is shown 


Lt, 
as 


Af ter appropriate 
ae 


ing, the beam was set in the bean 
notches, the stirrup centered on the 
beam, and the mirror and ‘support, 
set in place. Water w was added to 
“the container at a constant rate of | 
approximately 1.9 lb. permin. The 


379 Ib. and at "30- SEC. 

thereafter, until the final time inter- 

yal when failure occurred In com- 
puting | the mechanic al properties, 
the time intervals were converted to 
loads from the calibration of the 
of the water ‘contained. 


rate of 


to attach alligator clips secured by a 
cord to the halves of the beam w hich 
later broke into two pieces, thus 
tobe hunting for 1 the ‘Pieces 


to be used for. further tests and for _ 


the determination of exact dimen- 


y astic 


fon 


c Piece cut from a stock pa 
sheet of — 


Commercial plastic B 


Comm: cial plastic 


sions. ‘The water 


thick. The and 
broken beam were at 


container hung 
freely without any part | of the load- 
_ ing system touching any of the fixed | 


curv es Wi ere 
with load over deflection. The mod- 
ulus of rupture was calculated from 
the load at ; rupture and the modulus 


‘ of elasticity from the p propor tionality 


‘tion of the stress- 
‘strain curve. ‘The’ following. equa- 


, Modulus of elasticity (E) = 


load at rupture, 
length of beam, — 
breadth of bes am, 
height of beam, 
ioad at proportional point, and — 
deflection at proportional 


P, = 


I.—MODULUS OF RUPTURE AND ELASTICITY OF PLASTICS BY REDUCED SCALE TEST. 


Composition of Plastic 


High-impact phenoli ic 


Modulus of | 


Rupture, psi. | ticity, 


Not measured 


Same as A with phenolic resin added 


Redw ood “lignocellulose”’ furfury! alco- 


hol resin 


Western White Pine 
Pinus monticola) 


Contained 10 
Contained 10% 


Contained 10% of 


3 


wood flour 
cotton 
cotton fibers 


of o, p, toluene sulfonamide 
Contained 10% of triethyl citrate 
butyl butyl 


About 15% glass fibers eo 
With 10% tricresylphosphate and 5% cot- 


« 


ow 


an 


338 


Modulus of Elas- 


| 


Molding powders of commercial _ 
| 
powders 


a as W ell as molding | 


into ‘test. beams tested by the 


f scale t test. results of | 
 gome of these tests, 


together Ww ith 
the values—w hen _known- n—as 


by. the A.S T.M.T entati 
Method D 48 - 33 TS, I 


) are . show! mn it 1 


In addition to the above data on 
the reproducibility of the reduced - 


flexural test on plasties, experiments 


“reproducibility on a more 
ous test material. Three different a 
sections wre milled from the 
same hot-rolled iron strap. 

was I milled accurately on all 
sides to the av erage dimensions ¢ of 
the plastic beams and each section | 
tested separately. Due to the 
relatively high 1 modulus of 

of the material, the deflection at full hd 

load was: ‘only a of that 
which could have 


aa Tentative Methods of Testing “Molded Ma- 
terials Used for Electrical Insulation, 1945 Sup- 
lement to 1944 Book of A. 8. T. -M. Standards, 


— 

Conditioning of Beam for Test 


Bei 


pei. X 106 x 105 
hr. 
0 48 hr. 

24 hr. 


at Cc. 


55 
.20 
72 
hr. at 50 Ca 
‘Room environment of stock sheet 
(24 br. at 105 C. 
48 hr. in 
hr. in H:O0¢ 


at 105 C. 

48 hr. at 50 C. 


hr. at 105 


4 


59 


Air dried, room 


Not tested 
3.30 


3 
4. 
3. 
3. 
3. 
6. 
5. 
5. 


“ASTM BULLET 
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. 
| 
— 

— 
_of the straight portion of the stress- 
— 
7 ture of the water be constant during 
by | the beam, sing 
ng | 
— 
for 
(Commercial plastic 60 | 


on the straight porti on of might be used to obtain -quantita- preparation or formulation of plas- 
stress-strain curve. The modu- tive data on the. strength of the skin tics. The reproducibility of the 
of elasticity was calculated from contrasted with interior of plastics test was greater than the uniform. 
proportionality. The results to de termine whether the s skin is ity of the materials tested ; he ac- 
tests are shown in Table II. stronger and to what degree. The curacy of the method appeared to | 


‘TABLE Il.—REPRODUCIBILITY AND ACCURACY OF MEASUREMENT OF MODULUS OF » reduced-s 
OF ROLLED THON OF MODULUS OF the reduced-s scale with the stand- 
AS.T. test re remains to be es- 


mare = Modulus of | Deviation from from 


“ye Elasticity Found,| Average | 29 X 10'psi, tablished. ‘The s small-scale test of- 


Bar Tested | psi. X cent a percent? 


e to Dial gage to deter- 
deflection = at is gu File ‘xuralandimpactstrengths, modu- 
.10 jus. of elasticity, specific gravity, 
modulus of elasticity foriron, water absorption were all de- 
| ple of about 1 
the data in ‘Table ‘I th actual heterogeneities 0 of plastics 
reproducibility the test Ww from sp specime men to specimen are not mitted not only the use 
appear to be of a satisfactory order. -inconsiderable, leading a wider of standard chemical laboratory 
The accuracy of. the test on met-— ‘Tange of strength values than in the ‘size, but also made possible, in a 
als may be inferred from the modu- case of metals. if Some of the phe- single experiment, following | the ef- 
lus of elasticity found for the iron “nomena noted above were actually — fects of changing a giv ven variable bal 
beams. usual engineering observed, especially the heteroge- through a complete time ‘range, by 
value accepted for this material is neity of molding powders f filled -g, samples at inter- 

29,000,000 ‘psi. probably is staple fiber. vals, and fin lly molding and test- 

correct to assume a similar accuracy seems probable that the ing each these samples. 
on plastics. One distinction must method could be applied to molding and testing 
_beconsidered, however. Metalsare the testing of any plastic, au 
relativ ‘ely homogeneous, aeolotropic, ow ood, or other ma terials of con- _ and care as the large-scale test. 

and lack skin effect. __ In plastics, struction. ¥ 
skin effect and lat 

to ¢ iffe rent strengt 1 values for 

diff tati It bt A. Bailey and O. W. Ws: ard, ‘Synthetic 

liferent 4 ucknesses materia The quanti ative resu s obtainec Lignin Resin and Plastic, Industrial 

Although this might lead the. with the reduced-scale test would and Engineering Chem., Vol. 37, PP. 

conclusion that the reduced-scale appear to support the point of view 1199-1202 (1945). 
 @ Bakelite Molding Material, Technical 
‘inaccurate in cor — that the rectangular beams 3 were Data, Sheet BM 6260 Black, Series I, 
‘it with the. A.S.T.M. test, it is prob- uniform, that the mold design was New York, B: (1936). 
able that the small test measured 


of Small Beams of Southern Yellow 
strengths accurately but that the 


ba 


a. alid, and that bridging of molding © 
powder, laminar flow, ete., we ere - Pine,” N. Y. State College of F orestry 
values were actually different from | eliminated or minimised. Tie Tech. Pub. No. 42, pp. 1-387 (1933). 


found i in larger specimens, due The reduced-scale testing C, Jahn, et al., ““Testing Samples 0 


Molded Wood or Fiber Products, 

~ “to such phenomena as as more uniform zs proved to be of great value in the Paper Ind. — gah World, Vol. 20, — 

curing thin sections, different experimental dev elopment of _plas- (s) H. Schrader, 
pressure distribution, greater skin ties It was used primarily as Specific Gravity and Certain 


effect in relation to thic kness, ar By a research control method permit-_ ical Features on the Strength Proper- 


3 ties of Small Douglas Fir Beams,” 
beanidl em, a ting rapid testing of the effect of New Haven, Yale School of Forestry, 


would appear changing a give n vai variable in val Ph.D, Thesis, 1942. 
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Corrosion | 


Row hening: 


In a similar manner evidence of 


Night lo f metal "provided there is no but genera al corrosion i 18 checked. Other | 
are inadequate as to what constitutes local attack and how it should be _ corrosion criteria such as discolora- 
reported or evaluated. In this report are suggested standardized terms _ tion and _roughening are 

procedures for describing and reporting various types of also. The degr of Toughening 
sion, particularly when of a localized nature. It includes a description of correspe mds Champion’s me) 
we laboratory report forms and how they are used to obtain and interpret cor- qe “even” and “uneven’ ’ types of ll 
rosion scores, chiefly | by visual inspection. The method is simple and ‘rosion, but the 1 method described 
be learned quickly ie It has proved satisfactory over a period of six years (4).? here i is. ‘simpler. It t amounts to de- 
ducting more for local corrosion than 
for general corrosion, deducting a 
in little more if either are roughened, 
aqueous media. frequently not. and still more if pitted, the precise 
00 orode uniformly Many show bre but more "amount of deduction bei ing 
‘signs ens of local attack, ially on method of 1 visual ‘comparison has based on three or four readily dis- 
edges or corners. For these panels since been suggested by F. A. cernible ~The giv en 
-weight- loss comparisons are mean- Champion (1). Although | the latte 
“ingless (2) unless made between method i is very good from the theo- 
panels having essentially the same retical view point, there are several 
of corrosion. An opinion as to reasons which limit its practical 


— 


the reliability of of these e comps re application: : first, its complication pba re 


une 
may be based on the nature of the and of. special radiographic Having checked de gree of all 
localized corrosion. Obv iously equipment; second, use of “corrosion criteria on the prepared 
corrosion is limited to pits seven terms: to differenti: ate de grees form, the e numerical assigned 


_ of about the same number and depth of corrosion, namely, GEE}: ‘minute, ea by | 
on two panels, their relative order 2) very smali, (3) small, (4) mod- the specimen was badly in 


“of corrosion resistance may be besed erate, (5) considerable, (6) lar rge, respect all “corrosion criteria, 

w eight loss—but the primary and (7 ) very large. These words values on the extreme right (Form 1, 
criterion “which places these represent too differences to be A) would e checked and 
panels in the same class by independent observ- their sum would be zero. sum 


ture of the corrosion. ers. of the values at the extreme left is 


In the present procedure four 40, which represents a perfect 
terms used | to describe the The obtained sum may 
rosion, namely, converted to the basis of 100 
(2 slight, (3) perfect panel | by dividing by 0.4, 
~ and (4) bi bad. - It! has been found that ; but this is the corrosion score of the 


ob the ‘customary a joes data, almost anyone with a little « experi- = panel only, not of the system. oa 


Scores are: obtained b by marking vari- ed ence can che check ona prepared form 


ous criteria of corrosion on a ‘pre- whether: local corrosion. ‘is slight, 
pared form (Form 1) which is con- moder or bad. "Having done this 
to numerical basis b observer checks on the next alll 
Weighting importance of , section A) Ww hether the 
corrosion criterion the particu-_ depth of the local corrosion is slight, for contact ‘metal; ‘but. 


lar : application under consideration. moderate, deep, or very deep. Or- this: metal usually cathodic ¢ and 
NOTE—DIscussion oF THIs PAPER dinarily this can be judged by the has almost a perfect score, namely, 

_ INVITED, either for publication or for the wie eye; — howev er, if depth measure- a its detailed inspection is not ¢ a 


tion of the author. Address all communicationa 
to AS.T.M Headquarters, 260 S. Broad St., vi ments are made, the relation shown ways e essential. For instance, if if 


Chief Research Table I may be employed copper is in contact. with» an iron 
Dept. Mutual ‘Chemical Co. of Amer- panel, in van ordinary a aqueous 

at dium, it is permissible | to assume 


ucting Plant Corrosion Tests (A 224-41), 1944 _ 7 
‘Book of A.S.T.M, Standards, Part I, p.522, ‘TABLE L—GENERAL MEANING OF PIT- that t the corrosion score of the cop- 
Tentative Method of Total Immersion Corro- Pe 
Le 


Tests of Non-Ferrous Metals (B 185 per is 40, unless it happens that dis- 
Tentative Method | ‘Dei coloration of the copper is of some 
°° © 001 to 0. of the ¢ copper may be reduced from 


to 3 points as provided in 


form 


January 19460 ASTM BULLETIN 


riteria—— their Visual Evalua 
A S M. has been in the standardination of procedures for | 
nm 
tm 
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Liquid Media: 
the condition n of the liqui Li 
important, asina recirculating « cool- 
ing water : ‘system | (6) or refrigeration _ 
brine (7), section os Form 1 should | 
_ be checked. If the condition of the 
liquid i is of no importance, its score 
may be considere ed a as 20. Likewise 


sy 


is of no for particular 
_ application may be scored 

when making ym parisons for that 
particular application. 


B C (Fon (For orm 
is the corrosion score ‘of the Sy stem 
on the basis of 100 equals a perfect 
system. If there is no contact 
or the ontact. is 
unattacked its condition unim- 
portant, B equals. 40. If there i is no - 
contact metal in a a series | of tests 


are being compared be- 


De 


untageous in comparing systems 
which are not ¢ 


severe corrosion. This is because : 
few points of difference may 
no significance for such comparis woe 


as perfect six ye years 
agreement: by four men, one of 
whom was the author, and one of 


man and an experienced man. These 
tests included several thousand pan-— 
* 7 ferr ‘ous and non- ferrous met- 


No. 


als, and bimetallic combinations, 
in various media for long pe periods of 


time av ariety of of conditions 


Types CoRROSION: 


has been found very, ‘helpful, 
ation to the foregoing , toindi- 
| more detail the types of cor- 

order to. do this each 
‘type of corrosion, it “Appears to 
the eye on the cleaned inel, 1 may 
be assigned a , number, which i 1s re- 


corded in the sequence of its ‘pre- 


stems where there has been very 


losely related, 


Il corrosion tests the 


were checked with close 


yas usually a a new man with — 


cond _ little or no corrosion experience. _ dominance. The numbers which ; 
After examination of a few 

there was almost no difference 
tween the results reported by a new 


pane ls were as signed to the various types 
a 

of corrosion about three years ago” 
have been previou sl 7 repo 

ve been previously 

These numbers provide information oe 
as to the character and location 


of the corrosion. ‘this informa. 


FORM AL INSPECTION BEFORE CLEANING (2, al 
—Ref. No. 


Time Exposed 


scription - 


twe een. themselves , it is pern ‘missible. 
to o disregard factor B and compare — 
on the basis of 60 equals perfect. As 
mentioned, if the condition of the 
liquid i is of no import tance, factor~ C 
may be considered as 20. 
Vv arious modifications of 
above "Procedure _ weightings 


3 


B. 
‘th 


General 


found that the one described i is most 
generally appli: able. Irrespective 


ee what weightings are used, , the 


2. 


may be recalculated at any 
time for special comparisons or for 
other weightings which may be 
cided up later. 


Ap 


of 
corrosion resistance “as “good,’ 
“bad,” ates rather | than by a numer- 
eal cor rosion score. _A system for 
doing this is shown in Table Il. 
This method of indicating corrosion 
resistance ce by a lescriptive word 
score number is ad- 


a 


TABLE II. AL MEANING OF = 
ROSION SCORE (4). 


pia 


Degree of 
Corrosion 


Designation Sco 


No indication 

Minor, but very 
eatisfactory 

Definite, but 
satis- 

= actory 

Questionable 
65 to 74 Probably unsat-— 


isfactory 
65 | Severe corrosion, 


Above 95 


75 to 84 


Re 


2. 


Roughening 
. Local corrosion 
4 of pits 
General corrosion 


1 Discoloration 
2. Roughening 
Local corrosion 


CONDITION LIQUID: (20) 


No, 
Weight loss: ———————g. 
pearance of cleaned panel soanitiend, 


10. 


per 12 sq. in. of surface up to >5 pits. 
> thousandth-inch from <0.001 to >0.030 in. (exclusive of pits whose centers are lesst 
Under “order” check the predominating types of corrosion, and indicate their relative order of severity. 
__ * Milligrams per square decimeter per d day 


CONDITION OF SPECIMEN ‘(40 


{none 3, slight 2 1, bad 0) 
(none 4, slight 3, moderate 2, bad 0) 
= 9, slight 6, moderate 3, bad 0) 
none 12; slight 9, moderate 6, deep 3, very mS 0) hen 
_ mone 12, slight 9, moderate 6, bad 3, very bad 0) 
CONDITION = CONTACT METAL IF PRESENT (40) - 
a. (none 3, slight 2, moderate 1, bad 0) 
4, slight 3, moderate 2, bad 
fs none 9, slight 6, moderate 3, bad 0) © 
(none 12, slight 9, moderate 6, deep 3, very deep oe 
_ saat 12, slight 9, moderate 6, bad 3, very bad 0) 
(mone 4, slight 3, moderate 2, bad 0) 
(none 8, 5, moderate bad 0). 


Depth of pits 


= 


a its FOR M 2.—EXA MINATION AFTER CLEANING 
Area- 


mdd* 


—_—-— 
fair, poor, bad, 


te 


General corrosion, uneven 
Large local corrosion areas, even 
Large local corrosion areas, uneven. 
Wide pits 
Elongated pits 
8. Medium or rounded pits............... 
Narrow pits 
_Erupted pits 
Perforation of coating. 
Perforation of panel 
Cracks 
Edges OF COFNer COTTOSION..... 
Attack near bimetallic contact 


Media Analysis, at start 
pH at start 

Compare with 


marks: 


n the column n marked ‘ number” ‘gonend the number of pits on the panel ‘Qneluding gets) 


Under “‘depth” show the depth of the deepest pit c 
an 1/sin. from edg 


J 


— 
‘ 


= 
— 
= 
| 
— 4 
| 


pot 
checked on section B. if the condi- 
B. _ tion of the liquid is of importance, a 
this is checked on section C. 
criteria that are unimportant for 
particular application may 
_ checked as perfect when ec compari- 
‘Sons are required only for that par-— 


tions for specific applications may 
be made by a an engineer. 


hee corro- 
type was an arbitrary 
1 grown and 
which has grown was 
changed from time to time as dif- 
ficulties were encountered. This 
arrangement, though quite satis-— 
7 factory for most practical applica- 
tions, has limitations; a and the 
reasons a with 
better nomenclature is” wih 
shown in Form 2. ‘his has two. 
“classes of general corrosion, namely 
and uneven; ; two intermediate 
7 classes of local cor rosion are pro- 
vided betw een general corrosion 


corrosion criteria weightings is the 
he general — of this 


de tailed a 


aan 


ay 


4, 
After cle cleaning the. panel, the 


sis of liquid, pH gen- 


“4 der ived data. 


‘compare pa panels or sys-_ 
tems, the principal data on Forms 1 
and 2 are rec: apitulated. . This may | 
be done on a third form (not shown) 
havi ing columns for tabulation of the 
following information, as m may be 
pertinent for the application under 


can be suggested, and this is one of 
the pur poses of this _ discussion. 
Equally important is bring wing g to 
the attention of various A.S.T. M. 
corrosion committees the desirabil-. 

es _ ity of uniform nomenclature for dif- 7 
erent t types oI cor rosion, and eventu- 
as ssigning a ‘number 0 or other 
symbol to each. _ Of course it w ould 


a 


consideration: panel number; con- 
ditions of test; analy sis of liquid; 
inches penet: ration per year; types 
of corrosion, recorded in sequence 
of severity; depth ‘of deepest pit, 
followed by its type symbol; - cor- 
rosion- score of system or 
appearance of cleaned panel. 
there i is no significant difference 
(other than weight loss) betwe een the 


Before the its 
is on section A 


denter as . plied to 


als g from Plas astics 


\ Vincent E. Lysaght 


pile to 


Materia 


1c followed | by the development of the 
scleroscope method and the intro- 


NDENTATION hard- 
‘Ress tests have been used as a means 


published the of tests 0 on 
pres pressing steel balls into’ materials, 


NOTE.. —DISCUSSION OF THIS PAPER 
INVITED, either for publication or for the at- 
= of the author. _ Address all communica- 
_ tions to A.S.T.M. Headquarters, 260 S. Broad St., 
Philadelphia 2, Pa. 
Assistant to the President, Wilson -Mechani- 
al Instrument Co., New York, 


‘erick Knoop of the National Bureau 


indenter the deve elopment 
ukon tester (Fig. 1) by the 


Wilson Mechanical Instrument Co., 


groups ‘should be arranged a accord- 
ke = depth other 


eral appearance, weight 


6) Mare Darrin, 


astics to | 


duction of the Rockwell hardness 


The invention by the late Fred- 


contact metal is compared, their order of corrosion 


resistance may be based on weight _ 
loss figured as inches penetration ; 

per year. Otherwise, they 


of severe attack may 
ticular a application. he sum of the arranged i in order of inches penetra- 


tion per year; while those i 


A. Methods for 


the Examination of Corroded Metal 


Journal, Inst. Metals (London), Vol. 
69, pp. 47-66 (1943). 
Mare Darrin, “Chromate Corrosion 
Inhibitors in Bimetallic Systems,” 
J ndustrial and Engineering Chemistry, 
- Anal. Ed., Vol. 13, pp. 755-759 (1941); 
Proceedings, Ann. Water Conference, 
Engineering Soc. Western Pennsyl- 
vania, Vol. 2, pp. 59-69 (1941). 
Mare’ Darrin, “Chromate Corrosion 
Inhibitors in Brine Systems,” ASRE 
Corrosion Report, Am. “Soe. Refrigerat- 
ing Engineers, pp. 21-27 (1944). 
(4) Mare Darrin, “Chromate 
Inhibitors in Bimetallic Systems—_ 
aa Technology under Conditions 


countered in Practice,” Industrial and 
_ Engineering Chemistry, Vv ol. 37, pp. 
“Chromate Corrosion 
in Chloride Systems—Rate 
Consumption of Chromate,” In- 
dustrial and Engineering Chemistry (to 
Mutual Chemical Company of Amer- 
ica, “Chromate Corrosion Inhibitors 
for Internal Combustion Engines,” 


Serial No. 33 (1045), 
ica, “Corrosion Control in the Re- 


) ae Chemical Company of Amer- 


Industry—The Chromate 
Treatment of Brine,” Serial No. 


| 
amo 


st 
salled ‘Knoop indenter is made of 
diamond and ground to a pyramidal 


form that produces a _diamond- 

shape (Rhomb) indentation having a 

long and short diagonals of ap- 

proximately 7 ratio. The in- 


of Standards (1)? of a new type of on cluded longitudinal angle i is 172 deg. 


- 30 min. and the included transverse : 
angle is 130 deg. The depth of 
indentation is about one thirtieth — 
ngth. The Tukon tes 


its le n tester 


— 
i= 

ms — 

— 

ich — 
eS 
— 
ion — 
a 
— 

— ! 

Lest 
— 

_ — 
— 
- — | 
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light en to In tester: offer a means to explore t this bers with the hardness of diamond 
combination with the new, sensi- - wo were tests made under the ‘direc. 
tive shaped inde mnter, hardness deter- of G. 4 Peters in the Inter- 
mination of extremely thin material as. an ferom 
and of hard and brittle material nell Bureau of a load 
is made possible. The indentation ‘ial , such as as ceramics, to of 500 g., indentations were made j in 
number i is taken as the ratio of th ‘shatter under the applied load. plane facets cut parallel to the 
‘ applied los ad to the Furthermore , they produce far r too and oct tahedron faces and to inter- 
projected area. he length of = ep a penetration to test thin, coat- "medi ate directions of diamond 
diagonal is’ the only measure- ‘ings. The Knoop i indenter, on the tained from | different mines in 
ment required and from this length other hand, with loads light ‘= and South America. A total 
number i is since this g. can be used to obtain an im- of more than 150 indentations | 
pression which has good definition in the diamonds had lengths Tang: 
and may important in ing from 30 which | gave 
making certain types of tests for” Tange o! of indentation hardness num- 
example, testing the protective c Co: oat- = bers from 5500 to 69: 50. This Vv bs ba 
ings referred to above e. At the tion in length of the indentations a 
time, it has been found that may be wused by the degree of 
_ the Knoop indenter can be used for 4 fracture of the surface produced by _ 
testing brittle materials using | loads inde enter. 
up to a few thousand grams. ‘gut Re: This effect was al-> found in 
P Minerals and hard abrasives have _ brittle ¢ rystalline ms materials such as an 
‘in general been rated for hardness quartz, topaz, or sapphire. 
chiefly the Mohs scale From these indentation 
Some attempts have been made to —_ cannot be definitely stated that one 
corre late the Mohs scale with diamond is harder another. 
Brinell hardness for mate- Itisknown, howevel er, that a 
rials (5), but, generally speaking, be 
quantitative v alues were as- 
sociated with ‘the scale. Ts with the point 
 eiding with one point of an octa- 
I—KNOOP HARDNESS OF MOHS hedron- crystal with the: long 
= MATE ERIALS. 
agonal parallel one axis 
| Numbers gr eatest: resistance to fracture of the 
| 
“Fluorite shows indentations made | 
Apatite parallel to axis... 
Apatite perpendicular to axis... .. in 1a surface cut parallel to the cube 


Al 
Crystalline quartz parallel to axis. 


drawing the the s sur- 


1050 to face. This treatment fractured the 


=: Regular alundum No. 1 ‘f 
eguiar aiun m oO. oe y 
alt igure 3 ‘shows a group of the 
2150 same_ indentations under higher 
d f nek silicon earbide No. 20.010.) magnification. Light fractures can 
x... ete lescription: of the Green silicon carbide No. 1 3130 Ag Lig 
+ 9 
Knoop indenter is found in the Na- ‘seen near the center of in- 


2250 


5500 to 6950 Tests made with properly pre- 


The use of this indenter for ished indenters showed no damage 


n 


hy 
soft. gypsum dia- 


WwW illiams (3) out t that if mond. table g gives one an idea 
is a a physical property, it tional Watch Co., shows an 
must be universal for all solids and tated with the ‘Koop indenter tion on a watch endstone 
not of metals’ alone, the some specific. ee under a 
solid materials be wax, wood, miner- = described below. 
als, plastics, electrical insulating 
materials, or such protective coat- Diamond: 
as paint, lacquers and shellacs. Possibly the first attempts to Dents e and Ena E 
The indenter and A associate indentation hardness num- profession m has th 
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“4 will dis- indentation hardnessgnur synthetic minerals, 
— cuss the use of the Knoop | a 
— 

> 
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‘Fig. _2.—Knoop Indentations in Diamond, 
Under Load of 500 g- (X 180). 


interested for years in studying the is easily 1 mei asured of different aid and were made up 
injury to enamel and de ntine on - in various thicknesses. Tests were 
human tee th a dentifrice b 


foun 
ible. T hese tests were on the rdest and softest 
taining harsh abrasives, and at the Baker, rofessor material, u using three different loads 
National Bureau of Standards a Tufts College, Medford, ho of three different ‘thiek~ 
complete study of this and re- “esses, with the results shown in 
problems was made by Wilmer 4 ar ‘able ILI. study the variation 
Sander and Irl Schoenover Plastics: 


\¢ > 7 
Indentations were made in enamel ’ og he hardness testing - of plastics” TABLE II —KNOOP NUMBERS OBTAINED 


“UNDER DIFFERENT LOADS ON DIFFER- 
or dentine surfaces under definite ist now generally carried out on the T THICKNESSES OF CBLLULOGE ACE- 
= load; these surfaces were then ‘sub- 


Rockwell hardness tester (8). It 

— jected to brushing tests, and, from a “must be remembered, however, that - 
study of the measurements of the the Rockwell tester was designed for 
indentation m: nade before : fate als where the elastic nick 

the brushing tests, changes in sur- recovery of the is small in 
+ face structures were 1 revealed. proportion to the total “permanent 
Further studies of this nature are indentation, Ww hereas with plasti 
being made and i impressions are the reverse of this is true. Fur 
made on polished sections of freshly thermore, the use of the Rockwel peg 100 0.6 | 
extracted teeth before brushing and — _ tester for plastics involves the fac- - on = 
then again after” the test period. tor time control in ‘application 
r and of minor and major loads because of of Knoop numbers on one material 
- denter have been used in this man- grep and cold flow characteristics . | of different grades, a second set of a 
ner and much interesting informa- The Knoop indenter -Tukon tests was run and the results 


is being collected concer ning with its automatic time 


= 


the percen 


e percentage los Joss or in hard- trol, offer’ a ‘new approach to. this on samples ‘in, “thiek with 


TABLE I1I.—KNOOP NUMBERS | 0 


ness numbers. problem which is becoming more and D 
14 Figure softening important due to the applica- FERENT GRADES OF CELLULOSE 


TATE BUTYRATE MOLDING COMPOSI-_ 
effect. produced by a certain liquid i tion of plastics in bearings, tools, ania 


sions were made before the specimen series of ‘samples: of cellulose. ‘From Long | From Shot 
was subjected to test and the larger acetate butyrate molding composi- 
; impression after the test ; period. tion, , secured through the courtesy 
he load applied was 300 g. and the me of the Tennessee Eastman Corp. of 
is 50 times It can Kingsport, T enn., was tested on the 


ed that the Tong diagonal Tukon tester. These samples w ere 


nd 3.—Section from Fig. 2 (X 425). 
— 
— 
he — 
he | 
an 
| 
— 
nd. | 4 
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varie d t to ‘84 F 
values a are av vailable for the ae: 


an av erage | read- 
ings and in no case does the maxi- 
mum or minimum for one grade 
erlap. the minimum or maximun 
for the‘next grade. Rechecking of 
the same impression ten days later 


show ed “no eciable— change i 


ae nsion on this type of material, 


— 
‘Fig. 4. —Knoop Indentation in a Endstone (Thrust Bearing), 
Under Load of 1000 Knoop 1837 (x 100). 


“results” may be influenced by the 
judgment of even a trained 
_ tor to a considerable extent. 
Unfortunately ‘these tests 
- not be made under temperature and 


humidity co control. ~The temperature 


‘by measuring ‘width of 
Ds n_was- also obtained 


the width of impression is not a 
| simple determin ation and requires 


| 
ass: 
Glass: 


The tes sting of ss presents a 


different problem from plastic 
testing. g. In glass we have a brittle 
material which would shatter runder 


glasses, supplied by t the Pittsburgh 


Plate Glass Co., was tested on the 
Tukon tester and Knoop indenter. — 
addition to the determination 
of the Knoop hardness number, an 
attempt was made to evaluate the 

brittleness of the glass by increas- _ 


‘ing load until ‘occurred 


‘© . 5.—Knoop Indentations in Dentine Under Load of 300. g- —< Fig. 6.—Knoop Indentation in Transparent Cellulose Acetate 


Set of Impressions Made After Subjecting Tooth Under Load 

Beushiag Tests with a Certain Liquid (x 5 

ASTM BULLET N 


of 300 


Knoop Number 


18.1 (X 


‘ 
— 


iy 


yi, 


It will be noted that there is good ‘onlea on rounded edges obtained i i 


Under Load of 300 Number 16. 7 (X 160). Number 549 650). 


_ IV, gives the Knoop number for samples Nos. 11 to 14 as the should made experienced 
various glasses as determined under content is V varied and oper: ators using optical equ 
‘a load of 500 ¢. Each value 19 as the lead content with the greates st magnification that 
ported” is the aver ‘age of five tests varied. will give the best defined outline of 
samples Nos. and 3; Che hardest sample, No. 16, was the indentation. 
samples Nos. 4, 5 and 6; and subjected to tests with loads increas This paper is not presented as 
samples and 9, respectiv rely, from 100 g., and it was found to comprehensive report | on all mate- 
represent different. fracture slightly with a lo: ad of 200 rial. Rather, h here are presented. 
same materi: g. g. On the other hand, the softest data and illustrations of the results 
‘sample, No. 19, withstood a load of obtained with the 
TABLE IV. 1400 g. ‘before fracture oce and’ Tukon tester | on representative 
However, this test was ‘materials as plastics,» which 
_| -an occasional test are very soft (Knoop number o 
Load on sample } No. 16 could be_ made less than 2.0) and flow consider- 


a load of 1000 g. without f frac- ably, through medium hard mate- 


Figure 8 shows an impression and brittle material, such asa 


|Soda-lime-si 
1 made inv in. thick plate glass ‘diamond (Knoop | number 0 over 
aid 
‘under a load of 1000 g. witha Knoop 6000). . Much work remains to be 


Nec 
Heat treated Necessary Pre Precautions: 7 testing for hardness of 
Soda- ‘limesilicate vy TI is 


here are are definite limitations on 

use of the Knoop indenter that 
me ¢ | should be mentioned. Samples must 
silicate ‘be properly prepared lapping (1) Frederick Knoop, Chi vuncey G. Peters, 


Barium 


and Walter B. Emerson, Sensitive 
308 “plane and) must be free fro wry Py ramidal-Diamond Tool for Indenta- 
_ tent) scratches. The testing surface must Measurements,” Nat. Bureau 
Phosphate so supported that it is normal to ‘Standards, Research RP 1220, 


Vincent E. Lysaght, “A Microhard-— 

n ness Testing of Materials,” Engineer- 3 

Knoop numbers: metallographic polishing. Moteriale and Production Vel 

these materials—and in fact good a The load at which the test has October, 1945, p. 
} agreement in all samples of soda- _ been made must always be reported, _ (3) Samuel R. Williams, “Hardness and 
glass when tested u under _as high values are obtained when 321. 
load, except sample No. 8 which testing light loads (D. 1942, 

is definitely softer (this same (9)). This effect is now re- (4) Jbid., p. 84. 


considerable attention and (Ss) Richard Schneidewind, Hardness 


the indenter. Tests cannot be ’ 


Chromium as Determined by the 
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Methods,” Transactions, Am. Soc. for 
Steel. “Treating, Vol. 19, No. 2, De- 
)) Chauncey G. Peters, and Frederick 


Knoop, “Metals in Thin 


(7) ilmer and Irl Cc. 

‘Abrasion and Solution “of Teeth,” 
Nat. Bureau ‘Standards, 
Pa per RP1563, November, 1943. > 


Their ” Microhardness, ” Metals and 
Alloys, Goptember, 1940, 


Hardness of. Plastics and Elec- 
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Determined P. ‘ 
to low | 


= “ 


emmeria 


Method D 97 Some oils will flow 

ants? a a method was at temperatures | lower than those 
Poin determining ‘Maximum predicted by the standard method. 
Points of Lubricating Oils Contain- _ The ‘determining factor as to the 

ing Pour Point Depressants.” In degree of this: irregular vs variation 

the closing paragraph of the 1945 As) the sequence and amount of tem- 
Report: of Subcommittee XVI on perature changes to which the oil 


Cloud and Pour Test it was indi- Ls 


has been subjected during storage. 
ete that field testing was in prog- ‘That this phenomenon he as long 
ress and evaluation of the merits of | 


been recognized is clearly evident 
the method would have to. await a reference to the reports of 
completion of such field tests. Itis Subcommittee XVI. Ina a tentative 
the purpose | of this paper to review method 19214 the fol-— 
the work of Subcommittee XVI with lowing occurs, “Oils havi ing a Vis- 
particular reference » phe- —cosity greater 600 sec., 
bolt Unive ersal at 100 F., shall be 7 
allow ed to stand in the test jar at a 
_ For many oils the  AS.T.M. temperature of 60 to 85 F. for at 
- Standard Method of Test for - Cloud a least 5 hr. . prior to making the test 


= Pour Points (D 97 — 39) is a 7 for pour point. A viscous oil which 


nomenon known as pour point 


sion. 


satisfactory measure of the tempera- — has been stored in a warm place is 
ture at which the oils w ill pour or — liable to show an abnormally low, 
flow w ‘hen stored and used in cold fictitious pour point unless this pre- 
climates. However, caution is observed ”’ Since viscous 


in the case of 
oils containing called “natural oils in 1921 were largely residual 
stocks and therefore were those 


pour point depressants” such as 
black oils, cylinder stocks, most likely to contain natural pour 


oils containing g added this reference i is although 
point depressants, the phe- _ it was written long before pour point 
nomenon known as pour point rever- ee depressants came into use. — i a 


sion introduces a disturbing effect. In 1924, still some seven years” 
This effect evidences itself by the 


fact that oils of the character “men- w. 


tioned may fail | to flow at tempera- 


_ NOTE.—DISCUSSION OF THIS PAPER IS 
_ INVITED, either for publication or for the at- | 

tention of the author. Address all communica- 

tions to A.S.T.M. Headquarters, 260 Ss. St., 
Philadelphia 2, Pa. 
1 Senior Chemist, Research — we Develop- 
ment Laboratories, Socony -Vacuum Oil Co., Inc., 
2 Report of Committee D-2 on Petroleum 
Products and Lubricants, Proceedings, Am. Soc. 
Testing Mats., Vol. 45, p.228 (1945), 
7 21944 Book of A.S.T.M. Standards, Part 


cial pour point depressants, R. Rather 


Tentative Method of Test Cloud and 
Pour Points of Petroleum Products (D 97 - 21 y 
_ Proceedings, Am. Soc. Testing Mats., Vol. 4% 
p. 674 (1921); also 1921 aediegs of A. - T. M. Ten. 
tative Standards, p. 277. 
B. Rather and H. M. 
the A.S.T.M. Pour 
Test Applicable to Those Oils Which Give Erratic — 


Proposed Modification “a 


LETIN” 


and then heated to 115 F. It was. 


Results by the Present Method,”’ Proceed: ngs, Am. 
Testing Mats., Vol. 24, Part I, p. 553 (1924). ‘Tbid., Vol. 32, Part I, p. 402 (1932). 


Douglas R. 


Lay (8) “Tentative Method of Test for Rock- 


Am. 


“Un d St 


was if the s was 


Mate. 1944 Book 


ards, Part ITI, p. 1651. 


Tate, “A Comparison of 
Microh: ‘Indentation Tests” 


Metals, 


Transactions, Am. Soc. 
* p. 374 (1945). 


4 , 


ricating 


orage Condit i 


Lu 


held i in the laboratory at room tem- | 
perature for 24 hr. before testing — 


pour point ‘was obtained if the a 
sample was heated to approximately — 
220 F. before cooling for the deter- 
mination of the pour test. These 
two heat tre atments are still items 


in A.S.T.M. Method D97. 


19316 the work of R: 


“observed ‘that a much lower 


Anderson was extended to fifteen 


when heated to 115 F. but three w ere” 


more oils. these, twelve 
found to give the highest pour points - 7 


quite anomalous and g rave pour 

points 10 to 25 F. When 

heated to some other temperature =| 

in the range of 100 to 135 F. In 

1932 27 Moore and Beard published | 

paper on a microscopic study of 


- four such anomalous oils and showed Lod 
the temperature of preheating 
a 


ired to establish the conditions 
for the “maximum pour point” was 


that temperature at which the wax ie 


-erystal aggregates just disappeared 


when examined on a he eated m micro- x 
scope slide. Higher or lower pre- 


heating» temperatures gav ye lower 


of eight samples of black oils and uniform. cooling® as it w as recognized 


pour points when the oil was cooled. 
In 1934, three years after the 1 in- 


before the introduc tion of commer- “troduction of commercial pour point 
depressants, the method w was: al 
and Anderson? published a ‘paper in in tered to provide { for a series of cool 


__ ___—s which they showed that, in the case ing baths to permit slower and more 


‘the previous cooling rate was 


= 
of Subcommittee XVI on Clou 
and Pour Test, Ibid., Vol. 31, ‘Part 468 
(1931) 
and L. C. “A 
‘Microscopic ‘Study of Certain Oils Which Show 
the Phenomenon of High and Low Pour oer 
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more rapid than normally occurs ‘rev iew of the above rei vadily would “predic the pour points: 
during the commercial storage of §.A.E. 10 and motor 
oils. This slower cooling r: rate fa- oils “is an exceedingly 
-yored pour point de spressants. complex phenomenon and, ‘spite 
winter of 038 vast amount of work done, th 
controlling factors are not de finitely ver an deve ho’ a method which 
- known. nor is their influence readily a... ould utilize simple and inexpensive 


io. service stations even of the pour test. es of in the first ‘of this p paper, 
though these oils originally id high pour test have sometimes a method w ras proposed and 


S.T.M. pour points well below said to be the cause for slow or non- he as been publishe For Informa- “ 


temperature at at which they fs failed starting of motors in cold weather tion Only.’ 
to pour. This occurrence as well This is not true. The The following deseribes the in- 
as the desire to protect our Armed quotations from the A.S.T.M. Sym- ration of the aboratory test 
Forces from such incidents ‘started Motor Lubricants" are methods with particular emphasis 


-a series of investigations to find a pertinent: “ ‘It is this viscosity ef- on their correlation with field per- 
labor: atory test Ww hich would more fect which has so often led to ‘the formance as conducted by a sub- 
accure ately predict. the temperature | erroneous conclusion that high pour subcommittee of A.S.T.M. 
at which an oil would flow regardless point oils hav e high break- -away committee XVI ia Rae 
of its previous thermal history. ‘Two: “torques. The viscosity of the oil ‘ 
publications res pect are at the ste arting temper rature, and ‘Tes: TrstING PROCEDURES 


of note. One by Hodges particularly that of the oil or Laboratory Testing: 
¥ 
od as 


n 


Boehm? proposed a test. diluted oil on the cylinde r wi alls: proposed 
Ww hich the oil was t taken throug gh a 2 where areas and speeds are large, is — ‘seribed j in the 1945 Report of C om- 
succession of tempe rature cycles. the controlling factor so far as start- D-2 was applied to 19 care- 


= 
‘Starting with a cycle of, say, —30 ing is concerned” and again, “The fully selected oils in three different 
to +30 F., temperature \ was flow of a lubricating oil low t tem- laboratories Thé 
raised lowered regular peratures is dependent “upon the points listed in Table I are av erages— 
eycle dropping the top ‘temperature viscosity as obtained by an extra- of the values reported by the three 
F. in each succeeding cycle until polation on the A. S. M. viscosity- aboratories as shown in the 1945. 
the solidifying ter mperature- temperature chart. the yield "report. The AS 
found. The stable pour point: was value. he pour point is the tem- pour points listed averans values” 


‘(va reported as 5 F. above the highest perature at which the yield “point seven different laboratories and 


| 


Ga 


aA 


| 


at which “approaches zero. Where have were a also taken from the above re- 
was found solid during “the test. high rates of shear and high shearing port. . Attention is called to oil 
stresses, the effect of pour point is sample No. 8 in Table ir which | 
un ‘and and eX- small, as in the cranking speed of shoved pour point o 


equipment. . This test. will a cold m motor. W here the shearing OF. or above. When sucl ‘indeter- 


referred to again paper are low as in 1 the case of the minate values a are obtained, that is 
and will be designated as “S.O.N.J. rate of to the pump under when both and duplicate 
V Test.” The other publica- ity, the pour point becomes are solid at the prescribed tempera-_ 
‘Henderson Annable’? important wi ill affect the time of observation the third 
two tests, one providing a a required for the initial flow” ‘of oil cycle of “the test, a fourth | 
‘slow time- temperature cycle, the. _ to the bearings.” The above quota-_ should be added. Such cases 


other a rapid cycle. The oil had to tions indice ate “th: at ‘pour point, is exceptional, most oils giving de finite 


25 


| 


OQ 


= both cycles to be considered maximum pour: points after three 
satisfactory. . Both of the above rates shear as, for  eycles and, in general, oils of good 


_ ‘papers, | as well as one by oe | example, in pouring from containers ee pour point stability show no further — 


give, information on the effects of providing feed to pumps or reversion a after the third cy yele = 
content, melting points of the oil distributing mechanisms: which ‘The. O.N.J. Type V test referred 


waxes present, percentage of pour operate under a small head of oil. above was also applied to the 
depress: unt character the should be remembered that the and the values listed in 


D-2 on ditions of the pour point determin: 


Products and Lubricants, Ibid., , Vol. 34, Part I, ter 
art I, tion in the AS.T.M. test jar, is 


E. Hodges and A. ss 2- ‘ield : 
Stability of Treated Oils Under Winter les than head. Field Testing: 
Journal, Vol. For sev eral years \ small sub-subcommittee of ihe 
4 Pos M. and W. G,,, Annable XVI has worked intensively toward Subcommittee XVI on the corr ela- 
ur Point Stability o + ils,” Ibid 7 
Vol. 42, Sept al — develo ment of a method that a . : 
= 2, Ne Petroleum Re- a 12 “Sy mporium "March, 1088, ” Am. Ww ith fiel storage st udied the per- 
ner, Vo o. 9 tember, 1968, estin ats., Marc De 8- 
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during the winter r of 1944- 1945. 
te land, Mich. ; ; and Mundelein, Il. 
hree sets of samples were re exposed 
at Minneapolis, two in storage 
one on display. Display samples 
differed from storage 
_ that they were racked in the weather 


during: the day including sunlight 


‘ 
q 


| 


VVVVVV__ room at night. 7 ests ere also 
~prjog aquinny conduct ed on nine of the oil oils during 
he field test samples 
mitted in tall form 4- b 
filled to the correct height to con- 
form w ith pour point determination — 
by AS M. Method D 97. The 
bottles were sealed at all times. 
samples were placed on an open 
| prog samry sequinyy | exposed to full atmospheric tempera- 


| 


0 


Midland 


(194 


apolis 
(1948 


] 


Minne- 


Pure Oil Co. 
q 


Minne- 
(1945 
Storage) 


apolis 


& 


fluctuations although protected 

i og. from: direct sunlight. Observations 

were made daily in the « early morn- 

_ T.M. Method D 97 for pour point 

bottle was lifted momentarily and 

prog yy 7 returned to place as Soon as | 

movement of the oil was discerned. 4 
yy 
holding the bottle in’ a horizontal 
++: = position for not more than 5 sec., 

qitog ‘on a thermometer located with the 
was reported as W well : as tem- 


served for each sample and the num-— 
: ber of times solidified the 


2 


= 
= 
3 
to 
a 
§ 
a 
2 
= 


Minne- 


pljog unu4rxeyy 


apolis 


of New Jersey 
a 


linne- 
apolis 
(1944) 


= 


‘Standard Oil Co. 


4 


13° 
2 


Warren 


(194 


= 


(1944) 


~ 


WwW 


=, 


‘4 


= pin The field stable pour points | listed 


represent the highest solid “point 


| observed foreach sample at any of 


prog seurry, | point w as used | ‘the stable pour 
quiog prog shown | t 1at, in so some instances, 
stored it in a 4-oz. bottle solidified at 

J 

temperatures at least. 5 F. higher 

when stored in larger | contain- 
ers such as quarts drums. On 
is, , the addition of 5 5 F. to the 


Socony-Vacuum Oil Co., 


e 


Oil 


at 


temperature 
field 


tests 
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solid point to o denote : the » stable pour 
point was not justified. ment to 8 out of 19 oils or about 

LATION AND DISCUSSION OF _compariso 


‘Test Data Me 3 


The results of f all the field and 


w would | increase the ove 


Method D 97 with field | stable 
emphasizes the well-r -recog, 
nized failure of this test to predict 
pour ‘point stability in lighter ‘oils. 
+ It is seen that agreement occurred 
only with oils and 17 or two 
— out of 19 oils representing about 10 
“per cent -eorrelation. The results 
indicate Method D 97 to be de- 
 cidedly partial to oils containing 
sants as shown by the fact that low 
M. pour points were 
tained in all cases except HC-12. 
The proposed ‘method for deter-— 
mining maximum pour points  defi- 


%3 nitely overcomes this partiality and 


a 


pour 
the present AS. T. M. Method 
; aa In the « case of the seven oils show- 


laboratory” tests” on the 19 commit- 
3 tee oils are summarized i in Table I. 
In relating field stable our 
points with maximum pour points 
ial obtained by the proposed laboratory 
approximately ald F. spread 
a was i allowed based on the degree of — 
4 4 reproducibility of the test as claimed 
a in Appendix I of the 1945 Report of 
Subcommittee XVI. Herein it was 
stated that. individual | results of the 
_ test Io for maximum pour point on the 
sam same oil in any one laboratory may ae 
Fs vary by 5 F. and in 1 different labora- 4 
tories s by 10 F. 
the field stable ‘pour 
‘4 points with the laboratory maximum 
pour points it is seen that good to 
| fair agreement occurred i in the case - 
of 12 of the 19 oils, namely, ‘oils susceptible to pour reversion. 
HC-1, HC-2, HC-3, IC-5, 9, 
10, 11, 12, 15, 16, and 18. ‘This my ing poor _agreement between the 
field and laboratory Maximum. pour 
om points the latter rated oils LC-6, 7, | 
8,13, and 14 as being of greater pour 
point stability than the field data 


within a an approximate 10 F. range. 
hh the case of several of the oils a 
high field maximum solid point was 
~ only observed once or twice at one 
particular station, the remaining 
+S 
stations reporting: excellent stabil- 
¥ ity. For example, HC-3 solidified 
twice at 20 F. 


20 F. at Midland, IC- 

at — 2 at Minneapolis sample N 

(1944) twice —4F.a at Min- cation of point instability « and 
neapolis: (1945), LC-6 once at 5 F. 
at Midland and 7 once at 5 F. _ 
at Midland. If the results at these 


are out and maximum 


sidered instead of the over-all field 
results. It should be pointed out 


stations a 

solid points are based on the remain- 

ing stations it is seen that oils HC- 3 

and IC-4 are no longer in agreement ge 


30 


MAXIMUM POUR 


points. On the other hand, if oils 

and 7 are e similarly treated the. 

field and laboratory results are in Py 

agreement. Thus the degree of | 

Telation still remains the same. 
comparing S.0.N.J. “Type V 
: with field stable pour points: 
‘agreement occurred in the 
ease of 7 out of the 19 oils including 
IC-4, LC-6 

HC-12 or 37 


DE 


‘ORY STABLE POUR. POINTS, 


10, il, and fem 

“per ce cent “correlation 
within an approximate 10 F. range. 

Hoils HC-3, IC-4, LC-6, and 7 
treated as above, “fair agreement is oe — 


x shown with HC-3, LC-6, and 7 but — Se 


poor agreement with | 1C-4 This “Rig. 1.—Comparison of Stable Pour 


1946 
— 


4 furnishes much n more reliable results — 


actually showed if the absolute oils HC-2 
maximum field solid points are con- 


that the of 0 or above for 
gives a definite indi- 


that further « ceyeling, previously 
‘ 


OUR POINTS ov SONJ TYPE YW 


STA 


er-all “agree 


the ca case of oils 17 
HC-12 the laborator y 
pour points indicated inferior pour 
point stability "than shown the 
field di ut. a. Alth hough the latter 
two cases” might be considered as 
errors on the safe side, the labora~ a 
tory method does these oils some — 
injustice. Howev er, this 
— to hi happen in a test pre edicting anom- 
alous _ char acteristics of an oil. 
Actually, as mentioned above, the 
proposed method down the 
injustice done by the present A. ~~ aa 
T.M. Method D 97 to a small per- 


‘be 


centage. In this ‘connection it is 
Seen that the test is quite consistent 
in predicting: ‘the behav ior of ver ery 
poor oils such as shown by ‘the test 
on oils HC-1, 8, 9, 11, 12, and 
‘15. other ‘words, the ‘test will 
“usually serve as a warning in the 
case of potential complaint oils but 
such a warning is not ‘consistently 
justified for all oils. 
The S.0.N.J. Type V test showed 
the objectionable tendency ofrating 
oils more stable than indicated 
the field data as shown in the case 
, HC-3, 7, 8, 13, 14, 15, 
16, and 18 which all exhibited much ah 
= lower stable pour points by the T oh oa 
V test than were obtained in the 


with laboratory stable pour 
= as determined by the -Pro- 


BY pRoposeo wee 


in 


BLE POUR FAHR 


r by Laboratory and Field Tests. 


7 
| 
| 
4 
— 
n 
af 
a 
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Es 


present an unfavorable p picture of 


posed “test the Type ype V test 

shown graphically i in Fig. From the pour point reversion in any short test 
this plot, a more accurate degree ‘of — when viewe ed from the “marketer s but this point cannot be overlooked — 
correlation of each laboratory test standpoint. However, the since the reliable prediction of the 
with field” results within various are not ne scessarily typical of S.A.E. phenomenon of pour point reversion. 
exact temperature ranges may be 10 grade oils in general. should is a matter of the 
determined as shown in Table I a _ be pointed out that the 19 oils used — both to the users and | manufacturers — 


: carefully chosen to represent of pour point depressants. 


LABORATORY “RESULTS ween oils of good, borderline, and bad i Pm 
VARIOUS TEMPERATURE RANGES. te : 
~ Number of of Oils Within by previous field ¢ experience, inorder 


temperature to furnish a reliable basis for evalua- may be cone! 


‘Temperature | By | By8.O.N.J. of the laboratory methods. from the results of of the “present, 
Range of Laboratory | 


Sin as the  vesti ation. 
Pour Points | Pour Points latter two types of oils, the per-— The proposed laboratory test 
‘Within of bad oils higher than ~ determining n maximum pour 
would normally be points has the advantage of utilize 

Within 60 (Total) | ‘point determination and of 


being performed i in 6 to 8 hr. » both 
The above results 6 which were definite objectives of 


: 


28 


— 


¢ 


= agreement within 5 F., 42 per -) Although, as pointed out above, the subcommittee. The S.O.N.J. 
cent within 10 F., and 74 per cent the proposed method has some merit Type ¥ Test, on the other hand, re- 
within 15 F. for the proposed labora- in that it generally predicts the be- "quires about. one week to run and 
tory test. ~The §. O.N, J. T ype V havior of very “unstable oils, “utilizes elaborate an and expensive 
test results show 21 per cent agree- -further « examination of the test. data. equipment. 
within 5 F., 37 per cent within _ — a rather serious The proposed test represents 
and 53 per cent within 1I5F. he laboratory maximum pour vast improvement over the present 
‘The correlation of aboratory. points on oils HC-1 and HC- 3 are AS Method D 97 as a means 


3 pour with the ab- Hows ever, predicting: Dour point stabil 
and is more reliable than any test 


based on the maximum pour ] points, 
oils varying field the two oils are rated equally poor, an approximate 10 F. agreement 
is we know n so that although the fr equency of solidifica- een field and laboratory ig 
lated cases of a high degree of pour the field definitely proves 
point reversion cannot: be ignored. HC- 3 to be an oil of much greater with -AS.T.M. ‘Method D 97, 
- For example, it is seen that some of oe? pour point stability. ~The failure of per cent with the proposed test, and : 
the highest field solid points the laboratory test to take cogni- 387 per cent with the Type VTest. 
“obtained at ‘Midland where a& mini-— zance of this is q The proposed test is quite 
atmospheric temper rature of further illustr: consistent in giving warning in the 
—2 F. was reported while the | se. ‘Here again the maximum pour case of very unstable or potential — 
= gave: very low stable | pour “points are comparable, 4:15 and complaint oils, but such warning is 
points at the other stations where +10 F., respectively, yet the former not consistently justified for all oils. 
much low er solidified 239 times while the latter . The test | has a definite limita- 
did not. solidify at any time in the tion in ‘that fails to indicate the 


which an oil may ¢ exhibit under dif- test ate eof when points 
are compared with the frequency of 

rather tends: to rate an | oil as either ‘solidification in the field. That is, 

_ very” ‘stable or very ery unstable. Al- an oil may be 300 times better than 

reversion. E ach oil will ‘though the stable ‘pour points by another the field based on the 


rates Variation in behavi ior 


fer rent storage conditions. _ Thus the — pour stability or a series of oils but 


xhibit a specific m maximum §.0.N.J. Type V “test on the abov e frequency factor, yet the laboratory. 
field solid point for each individual oils show a much better relationship _ test’ tends to equally 
set of temperature conditions. The with the frequency factor, it also poor . The S. O.N.J. Type 
above p point has been emphasized fails in the opposite direction with shows a somewhat better 
to illustrate the complexity of the some of the other oils. . For ship ‘pour point de- 
problem of developing a short labo- ample, oils HC-3 and 8 both gave of 
ratory capable of accurately V stable pour points of — "solidification i in the field. 
icti phe- F., the former solidifying only” 3 _In fairness to the proposed test it 
times but the latter 190 should be pointed out that the above 
are based on. rather 
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| has shown that. a severe 
resulting abnormal ‘field 
ts may only y occur once in 
several years. ‘It is possible that 

eontinued field testing of the | 19 
reference oils over a period of years 

might result in a higher degree of 


correlation betwe een proposed 


Steiner:? 


Le. 


Submited by by A. 


ence which eventually resulted in 


Specific ations 7)3 for Steel for 
Bridges and Buildings, (C 62) 


~ variations i in results obtained by the 
fire tube : and erib tests and sugges- 
tions for corrections seems to be a 

continuation of discussions which 
“have extended over many years. 
experience with these test. 
indicated that they pro- 
duce tes t results w within practical 
3 limits, but that the cause for discus- 


sion seems to develop because pro- 


field performa nce, AL Meanwhile, 1 work is continuing both 


though the proposed test represents on laboratory and field testing. stall 


of a short pour ‘point 
_Teversion test and is. more reliable 
‘taba any test yet published, the 
prese nt test data certainly indicate 
that the problem i is not completely 
ed. Obviously the conclusive 


This aper 


tent will only be ablished 


a 

Particular acknowledgmen nt is made 
-exte nsiv e ar and varied d application. | 
Beard, Jr., 


. 
paper was prepared 
request of the chairma an the 
AS.T. M. § Subcommittee XVI and 
on behalf of the subcommittee. 
of the assistance of the folowing in P 
yas collecting ¢ data or in the preparation 
of the paper: W. G. Annable, L. C. | 
Goodloe, J. G. McNab, M. Sad- 
W. Van Horne. 


‘materi: ils been de veloped by ‘TIN No. 121, March, 1943, should 
large-scale tests and_ field experi- used for purposes of classification — 

and again, the fire tube and crib 
tests are effective instruments 

establish the = pr operties of the 

treated lumber in combination with 

for Building B Brick and for Asphalt other tests s such as referred to above. 

for Dampproofing and W aterproof- Abbe In the I: arge-scale test. conducted by 

ing (D 449).5 the above method, it has been shown 


specifications such as AS.T.M. 


Treated lumber for columns, differe nt species of. lumber 
walls, and doors should be first the same chemicals, -concen- 
_ tested according to the method pre- * trations, and depth of penetrat ion 


ducers of treated lumber and speci- eos scribed by the A.S .T.M. Committee give. consider rably different results” 


fication w writers desire to use these 
“tests a as eriter r ia of a acceptance. 
a Fundamentally , these tests provide 
desirable information when used for _ 
plant control and study of treat- 
ment, but they do not provide all 
the information needed for the ac- 
eeptability of a “specific treatment 


lumber for specific uses, 
_ Thus far, very little work has 


S, 
nt 


s fireproofed lumber w ill provide the 
desired effect when exposed to fire 
under field conditions. This is 
needed as has been the case 


ample, steel, brick, “asphalt, and 

others. . The ac acceptance of these 
w. Gottschalk, “Some | 
Interpretation of _ Small-Scale Tests for. 
Retardant ASTM No., 136, 


Protection Engineer, Und rwriters’ Labora- 


A 


‘been done ‘to determine whe ther the properties and others such as 


building materials such as, for ex- ie treated seid is intended to 


C-5 5 on Fire T ests of Materials and © because of | the character of cracks 
Construction, which ev: aluates the developed by large exposed surfaces 7 
- fire resistance of these assemblies in and the variations in the character | 
for such assemblies include ‘the resins 
materials used, as W ell as the: method - 
tube and 


of construction. The fire These charg are” “not. ob- 
erib tests can be used in determining served the of smaill- 
the treatment of the lumber, but | — seale tests such as the fire tube and 

these tests will only develop one of | tests. fe) a ado dort 

general, spee imens used i inthe 
fire tube and crib tests are confined | 
solution, and depth of penetration | tl those hav ing been — treated 

will be needed to the treat- 


throughout their cross-sections, 
ment hile the large porti ion of treated 


ated | led t ae lumber is only treated to a partial 
‘prevent spread of fire on the sur- depth. The ds ta developed by j 


face of such material, then a test fire tube and crib tests do not take 
as described in ASTM into consideration partial-depth 


—_ and this is very i 
art II, p. 1413. 


7 chemicals used, strength of the 


tant w hen considering lumber for 
Part II, p. 162, building construction. 
_ 


y impor-— 
31944 Book of A.S.T.M. Standards, Part neg 


| 
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Stoichiometrica 


the caption is perhaps quite 
ee al for, let us say, three- quarters | 


“members of Society Undoubt- 
= 
edly the balance, who might be 
an chemists or chemical | engineers con- 
cerned with analytical procedures, 
_ usual al. ie F or the information | of those 
where the question mark applies, 
ae this term relates to the art or process 
of calculating the combining eights 
of the elements; it has to do with 
he laws of chemical combination. 
If instead of this term we had used 
the caption idmanstiitten Struc- 
FE perhaps many of the chem- 
ists and chemical engineers might 
have assumed that we were referring 
some building Germany. 


ture. or crystal appearance occurring © 
sin steel and well known tot the metal- 
lurgist or ‘metallogr. apher. 
_ Probably a very small percentage | 


of our membership eve er heard of | 


-dimethyl-benzyl- -ammonium 


chloride monohy drate” and the only 


reason we know about it is that it 


appears as the chemical name for 


cal” is used in an accompanying ganization like A. T. M. m: ake prog- COMPANIES: 


some e of work of E- 3 


on Chemical Analysis of Metals, 
‘particularly the new book | on A.S.- 
é T. M. Methods of Chemical Anal 
which will be published late this 


“Spring. The number of authorities’ 


a in 1 the fi field - chemical analysis v who 


THe question mark i in in 


would think the term not at all un-— 


Actually this is a type of. grain struc- 


ysis 


NO. 138 
SOUTH BROAD 
PHILADELPHIA ‘2, PENNA. 


‘ores responsible for promulgating and 
revising the AS.T.M . analytical 
‘methods for metals is a relatively 
small group, Committee E- 3 show- 
‘ing a membership ‘some 
_ Nevertheless their work is of great 
_ widely as any .M. technical 
developments; and whenever referee 
of analysis in the metals’ 
field are’ ‘employed they are pretty 
sure to be the A.S.T.M. standards. 
‘The work of this group is of vital i im- 


portance to the ferrous 
greatly 1 revised new 
the intense activity which has been 
— going on in Committee E-3 and the 
‘results are bound to be of wide-— 
There is a common expression 
it takes all kinds of people to 
make this world.” It takes all kinds = 


who can discuss intelligently quarters Staff will able to 


with materials to carry on the 
AS. T.M. work and it is a rara avis 


te 


research 


that’s going» on in the Society’ s 
technical committees. Neverthe-— 
less each of the standardization or 
projects are of importance 


te to American industry. 


In an accompany ing significant 


‘Statemel ent by President Townsend 
addressed especially to new members 4 
_ reference is made to the desirability | 
both from the Society’ s standpoint 
and the particular individual’s wel- 
fare of becoming interested in tech-_ 


nical: committee work. Only by a 


new ‘energy can the work of any or- 


bility to service on the 
a technical committees. in view of the 


a importance of the work, and one is 
- immediately put on his mettle be- | 


cause around him are many of t 


concerned. 


who are constantly bring. 


that. no contractor or engineer ever 


spread i impor tance and value. ees 


continuing influx of new ideas and a 


he 


country’s leading authorities i in the 


spiring to note to of 1 newer 


new ble to the 


ess on Hea 


W HILE it is probable 


makes as much progress in & con-— 
"struction or renov ating project as 
Ow Ss 
owner w ould wis sh, and that 
~ situation holds with respect to the 
new Headquarters Building which is 
being» expanded and ‘Te novated, 4 
nevertheless much progress s has been 
made. Inclement weather, in fact 
very for the Philadel- 
phia area preve ented —ottside 
work on quite a number of days, but om 
interior work has been going ahead, 3 
The architect a and those concerned 
have been p i 
ments for the installation of the pas- 
senger eles rator, for considerable 


electric sy stems matters. 
It is planned to use several ae 
air conditioning units throughout 
the building which | will be used to 
distribute heat and in the summer- 

time take some of the peaks off the 
famed Philadelphia high tempera 

tures and humidity. 


is not possible. to set any exact 
date, even the week, when the fm 


functioning at 1916 Race Street but 


time in late April. ia 


AS. Td M. Building | Pund: 


number of additional subscrip- 


been receiv ved since the 
of the December BULLETIN in w hich — 
was published the first extensive list 2 
of Company, Association, and Indi- 


vidual | contributors. list. of addi- 
tional subscribers up to J Ja ‘16 


Mining & 
= 


Acme Steel Co. 
Battenfeld Grease & Co. 
Bemis Bros. Bag Co. Individuals: 
A. M. Byers Co. —Calef,J.F. 
& Chisdes, 
Fitch, Tos... 
-Ganzler, 


Chics Bridge 

Iron 

Copperw eld Steel Co. 

isher Scientific Co. Gray, Arthur W. 

Indiana Steel & Wire Howell, Francis } 
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general moving day ‘may come some > | 
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— | 
used on cuts, ete., and apparently 
: 


to | Our | Particularly, — About t the Charter and 


“engineering endeavor. ‘They rep- ‘flicting of opinions merge, a 


resent important: milestones of fit our understanding of the prob-- 
Last year there were 588 iti is progress. They | be- lem, and a nev new standard i is born. 
to be expe -cted that as many more come the lasting tools of engineer- - No one but one who has peace 
will ‘become members this year. ing. Yet th there is no individual through these jungles can under- “2 
membership is now about authorship a and many contribute and the joy and satisfaction 
5800 and since this includes not  unstintingly to the work. This comes from the recognition 
only individu: il but. _ company represents not only the splendi id of _ the final” ‘scomplishment, 
memberships ‘as well the e people spirit of cooperation | present in This work ca urries with it the 
gaged in the work of A.S.T. M. our work but truly bespeaks the feeling” of ‘the craftsman, the 
must be two or three times this character of A.S.T. = "satisfaction an artist gets 
number. We are becoming a But what is the basis of this his labor—the recognition at last 
large organization and ‘there isa a spirit, this. cooperation, which of ‘fine new creation. 
chance that we n may y become too seemingly does not feed on ego- orkman gets his hire as he pro-. 
impersonal. This: we hope will ism. Of ¢ course, there» is ceeds and a a big boost when 
not happen as our new mem- tunity to render service, there are job is done. Since our ‘effort is” 
bers become acquainted with the interesting problems to solve. also intertwined with | others, we 
- spirit of A. 8.7.) M. they will come All of us want to contribute to A have the added ple asure of shar- 
| 7. to realize that we must retain our progress, there are friendly asso- ing our satisfaction, = 


character. ciations, there are interesting per- Our n new members : are accord- 
W hat is this philosophy sonal contac ts and exchanges ¢ of ingly: urged to associ ate them-— 
character of A.S.T.M. and what is view point. These re rather r describe itl B 
there unique about it, and why than explain t the spirit o of A. S. - “our Soci their interests 
should this be of interest to our Our ‘committees are de- 
new members? appeal to so” I “believe the of signed not only to cover 
m many people of diverse pga T.M. work represents one nt such as steel, aluminum, cement 
our philosophy broad the best flowerings of ‘the thought but also” “fabricated products, von 
human needs. . that. anyone who is engaged upon processes, , methods of testing sand 
Everyone knows that all of the an. enterprise that offers” cooperative ‘research i in materials. te | 
work of AS .M. is voluntary be solved, that continually opens i 


The usual } procedure is to deve lop — 
| cooperativ ye. There have new and challenging horizons as he methods of test with which qual- 
been, other cooperative ors 1s a happy man. To the ity can be me asured a: and then to 
and these been new member, our committee establish limits of quality bs sed 


q 
too. ‘The principal cof meetings may at first seem dull, on ability of the producer to man- 


is a ‘standard or a 


ndless -bickerings, whole and uf: acture and of the user to 
partial truths mixed, data incom- bs ploy. In accomplishing these 
of test, an agreement plete, conflicting testimony, ex- the whole’ range of 
the standard of quality. > ceptions to all conclusions, a con- knowledge and technology may 
one person receives credit for this fused and a seemingly hopeless i be and often is brought to bear 
result. _ The standards themselves Gradually order and clar- on the problem. 
are monuments of and come out of con- 


ager of Sales, I ennsylvai ania Salt 
Manufacturing Co., , on the recom- and selected the following committee 


of members for or appoin and alterna 
I 


N “acconpaxcs with wh 


i 


nominating ¢ .umittee for officers at a Ekholm, Alan Wood Steel Co. Stitt, Pittsburgh Steel Co. 
its Ps 7 i 4 A. R. Ellis, Pittsburgh Testing Laboratory E. O. Slater, Smith-Emery Co. 
Its October quarterly meeting, the 
Bescutiv Baylor, Cement Corp. A. G. Fleming, ‘Canada Cement Co., Ltd. 
‘ommi 1as_consid- L. C. Beard, Jr., Socony-Vacuum Oil Co. Delbridge, The Atlantic Refining Co. 
 Gilber t E. Seil, T echnical Consul-- Stanton Walker, National Sand and _D. E. Parsons, National Bureau | of Stand- 
Mr. I. J. Duffy, Jr., Assistant Man- L. Colwell, U. 8. Navy Dept. J. Kanter, 
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at | 
he | 
et 
ed 
e | 4 | 
od | | 
— 
le | | | 
at | | 
| 
ion | 
| 
| 
| 
| 
q 


The three past- and five Members of the be cons constituted as a Board of Direc. 


dents, H. J. Ball, Dean n Harvey and | 
P.H. Bates, serve as ex-officio mem- 
bers of the ‘1946 Nominating Com-— 
mittee. ~The committee will meet in = 
and make nominations for 
each office—president, vice- presi- 


‘in Distributin ting 
upplement to 


Book of Standards 


| 


NUMBER of copies of 
Il of the 19 1945 Supplement to 
| Book of ‘Standards were distri- 


_ buted i in w hie h two errors had been 


os able of Contents of the AS 
Tentatives. This. should 
peared following page 108 but in 
these particular copies was inserted 
just followi ing the regular Table of 
These same copies were distri- 
1 without the yellow correction 
sheets which are to be used in indi- 7 
eating in the present 1944 Book of | 
“Standards: those standards which 
or “revised. 


wishing t ‘return one of 
furnished. 


of 
sheets are available « on Fequest. | 


publications are continuing t to make 


progress on the number of volumes 


Stand: urds. Part II on Construe- compilations of standards of which 


a 


sion of the ‘Society's Charter, the 
former Executive Committee shall 


which are under w 

I on Metals and Part II on rep. 
Nonmetallic Materials, General, 
the 1945 Supplements to the Book connection’ with» the speci: al 


Directors. The revised By-laws the Members of ‘the Board 


_ provide that, following the 1946 An- 


of the Pennsyly ania Court on rev i- 


Uses 


1............ SPRING 
February 27, 
March 4, 5 


Maren 6, 


arch 7, 8. 


Materials 


March 13- “... 


bers in the ASTM Bulletin prior 


MEETING 
— WEEK 


Atlantic City, N. J. 
9 on Electrical Insulating 


are to serve for three years, The 


nual Meeting and with the approval 7 Selections by the nominating ¢ com. 


mittee 1 ill be announced totheme 


- to transmission of official ballots, 2 


— 


Woodstock 
Tork, 


Til. 
Claridge Hotel 
Atlantic City, N 


D.C. 
Claridge Hotel 


.Claridge Hotel 


Hotel Woodstoe k 


and 


e 24-28. 


February 14.... is 
March 19..... 


~March 19 


M arch 25. 


Jointly with Welding Society 


ications 


‘hnical papers which the 


ber. of tec 


4 


eal eral pr who Ww on A.S T. M. Committee on Papers has selected last compilation dated 


Los Angeles, Calif. 

......San Francisco, Calif. 

book of some 500 pages w vith all of | 


veloped by Committee D-1. The 


inclusion, including particularly December, 1942, so these 


those 


the volume. | 


‘tional Materials has been mailed Society issues twelve 


to those members who get it and 
the other Parts will go in the mails — 


about the m middle of February | and 


for with “ty expecta 
that this book will be distribu-— 
ted to. each member sometime in 
March. a num- 


books, work seems to be of a con-— 
tinuing nature since new and re- 
in the next few weeks, Part vised books | are continually being Chemical Analysis of Metals 
prepared . Those which are in 
course of preparation with publica- e- 


Ba 
tion expected i in the next few weeks. 


include the one sponsored by Com- 
mittee B- 4 on Electric: al-Heating, 
-Electrical- Resistance Electric- 

Furnace Alloys and Compila- 


tion of Standards on Paint, Vs arnish, 


Lacquer, and Related Products, 


ASTM 


t 


Ww ith -pérmanent reference 


value, and all the “committee new book, to be published for ‘the 
reports are given in the forep: art of © 


the specifications and tests de- 
‘siderable: demand for this 


first time will include all of the 
specifications and tests cov ering 
glass 2 and glass ‘products, about 
which there will a further * 


Another article in this Bu LLBTIN 
re efers to the new Book on ‘a 


Membership Committee 


‘uted to each member of the Society, 


a return form on which can be note : 
the names: of com- 


— 


< 


— 
—— Ly 
— 
— 
by 
da 
— 
2 
- ! 
— 
— 


who might benefit | from Pere 
-_filiation with the Society and who 
would be interested A. S. 
work in the field of materials. The 
Committee on Membership, headed 
by W. C. Hanna, © California Port- 7 
Jand Cement Co., is desirous that bab 
every! member who can should send 
te names of associates, or individ- | ance 
ah they know, and these people 
7 will receive 1 information about A.S.- iil 


work and its publications. 
the past s suggestions from the mem- 
bers have be en very” valuable 
~ have resulted i in a number 0 of new 
members. 
~The membership record 945 
4 is an interesting one since more new q 
members (588) qua alified | than for 
any other period. Never rtheless, 
to more deaths and other losses 
net growth. did not exceed 
¢ year when | fewer new members were 
received, but a coincide nee was 
exactly the same, 55. = his means 


3, ‘194: was 5736, not in- respect “the “membership ds where A.S.T.M. has been 
some 200 students. There» 


curve cannot be accurately foretold, ~ tive for numerous years” who would 

was a rather heavy loss in Junior | — but there i is no question | that as a - welcome the invitation to join with 

members and students, both attri- Society’s w work expands— —and it is us. The continuing interest of 

 butable, 2, of course, to the demands of extending, into many newer fields— A.S.T.M. me mbers in- connection 

the Armed services. . There were 193 there is a wider area of with the growth 
a 


Me h is concerned with the stand through new members has been the 
a ards and rese: arch programs. At the 

and 4000 Individuals and others. time there are a large number —sme membe urve ‘to its: present 


Just what t the future has i in of in individuals and companies” pe ak. 

Enlarged \ Volume on Chemical al Analysis of Metals. als Being Prepared 


1946 edition of Recommen nded Practice for Photometric alloys are being introduc These 

Book of A. 5S. T. M. Methods of for Chemical Analysis of represent the first ventures by Com- 

Chemical Analysis of Metals is now mittee E- 3 on Chemical Analysis of 
prepared for publication and Photometric Methods for Chemical tals into the e field polarog- 

will be available this spring. The whieh 


new edition will contain about 440 ganese, iron, 


licable » procedt ( 
pages, , or over 100 pages more than  Photomet Methods for Chemical Analy- sider: able ‘promise of increased ac cu- 


1943, edition. New material of ‘sis Copper a1 and -Copper- Alloys, racy with : time. 

Special interest include six contain procedures for nickel, isions in the Tentative 

tentatives: cov ering photometric phosphorus, iron, and manganese, Recommended Practices for Appa- 
methods for the analy sis of non- Method for Determination ratus and Reage nts for 

ferrous met tals s and alloys. These _Iron in Copper-Nickel Alloys, Analys sis of Metals 50) include 
methods have e been prepared in a Photometric Methods be. the addition of re quirements f forap- 
new and comprehensive style which Iron in Slab Zine (Spelter), 
should find especial favor with the = Photometric Methods for Determination 
analyst. They have been oe of Iron in Lead- and Tin-Base Alloy 


ina separate section introdu od bya Photometric Method graphic | analysis. A table of stoi 


recommended "practice: for Bismuth i in Pig Lead. hiome tric: al equiv valents of standard 
etry which presents a discussion of _ Solutions 1s used in the chemical analy- 
the: many f: vctors of special signifi- Pol: srographic procedures for lead ‘sis of metals is is being included in E 


and for zine lead- — tin- The Standard Methods of Chemi- 


‘ 
|| 


raphy, and_ wherever they are ap 


| 


paratus for the determination of sul- 
fur by y direct combustion, for nitro- 


de 


ot 
4 
| 
de- 
The | 
| 
| 
out a 
ane 
| 
| 
ety | 
| 
| 


Steel, Cast Tron, 


Open-Hearth 1 Iron, and Wrought 
Iron (E 30) have extensively 
vised and now include the procedure 
for selenium which h was adopted as 
last year. New tentative 
are > being published cover-— 
ing the determination of sulfur by 
direct combustion, and of nitrogen, 
in steel. When satisfactory 

ards have been set up, the accuracy 
of t the combustion method. for sulfur 

compares fav orably_ with that ob- 


hitherto. The time required _ j 

markably short, since a complete 
termination ca can be. made i in 20 


analytical methods for steel. 
sis of Ferro-Alloys 

been considerably 1 revised, including — 

a complete revision of the procedure 

determining phosphorus. 


ee a ‘result of the study of more 


Group Di scuss 
anne in the December BuLLE- 
TIN on the new Technical Committee | 


Quali 
In THE announcement 


Quality Control of f Mi aterials 
reference was made to an organizing 
group, which would assist Tempo- 
rary Chairman Harold F. Dodge i in 

planning the committee’s 


el ral seeing ‘that the committee 

started out with a clear conception 
ee of problems to be covered. This or or- 
ganizing committee has been ap- 


nel: 


"Harold F, Dodge (Chairman), ( Quality Re- 
7 sults Engineer, Bell Telephone Labora- 
tories, ‘Ine. New York, N N. 
G. ~Asheroft, Director of 
Alexander Smith and Sons Carpet Co., a 


Yonkers, N. Y. 


_G. H. Harnden, Works Laboratory, 
itts- 
T. Mavis, Professor of 
and Head, ‘Department of Civil Engi- 
neering, Carnegie Institute of Technol- 
F. Passano, Metallurgical Engineer, 
Bethlehem Steel Co., Ine., Bethle hem, 


stand= 


The Methods of Chemical Analy- = 
(E 31) have also 


iscusses 


Y. 


‘The Me thods of Batte a 
“Assay 0 of Copper (B 34) have ‘been 
revised and reissued as the Methods 2 
of Chemical Analysis" Copper 
(Electrolytic Determination of 
per), which are now applicable to 


d copper having a purity of 99.40 per 
asa Separate standard. Te ntativ e cent and over. 


(Spelter) a: are being published for the 

first. time. ‘The Methods for 
Che 

pling W Vrought | Non- Ferrous Anakyein 

for Chemical Analysis which ap _number of the tent: ative: methods 


pearec 1 in draft form the ; 1943 
Book. as information have now been have been advanced tos standard, 
—Itis accordingly believ that users 


of the 1946 Book will find it of in- 


~The Methods of Chemical 
creased value due to the many new 
additions and the improv ements in 


sis of Lead- and Tin-Base Solder and 
of Whit M Be: y 
White Metal earing Alloys hav procedit 
been rev ised and a procedure f for 
gincadded toeach, This compilation of Methods 
The Methods of Chemical Analy- of Chemical Analysis of Metals will 
sis of Special Brasses and Bronzes- made avail: able to members 
been revised ind consider ably request, with extra copies | at ‘the 
“augmented by addition of proce- = “special price of $3, the pr ice to 
dures covering the determination of 2 members being $4. 50. <A request 
iron, phosphorus, nickel, order blank will be distributed 


Wo of Mew Committe: 


ity Control 


AL E. R. W estman, Ontario: Research 
oundation, Toronto, Ontario, Canada 
This group held a meeting in New 
York early in January and 1 outlined | 
proposed : statement of | scope and 


for chemical analysis, now being 
made in Committee E -3, the Meth- 
ods of Sampling Steel, Cast Iron, 
Open- -Hearth Tron, W rought 
_ ‘Tron have been removed from A.S.- 

M. Standard E 30 and established 


4 


Ts 


ing tec which 
may involve papers, reports, oF 
pected that the new tec hnical com- 
mittee, designated E-11 on Quality 
Control, will be able to give helpful 
other problems. Basi- aid d and advice to the many other 


cally, the new technical committee Society technical committee es which | 


| 


work, de- a which will have a personnel repre-_ ai ‘are concerned with specifications — 
veloping the personnel, , and i in 


and test. procedures. Still other | 
‘problems 1 the province 
committee Ww ould be designation of 
numerical requirements ‘in stand- 
ards, sampling methods as related — 
to conformative § speci ‘ifications and 


of many industries and 
ee materials fields concerned, will pro- 
mote knowledge of quality control 
methods and their influence and ap ap- 
plication in relation to specifications 
test, methods. Quality control 
methods generally are presumed to also with production control. ‘2 The a 
7 be those that are dev veloped | on a sta- or ganizing committee plans to push 
+4 tistical basis and involve the control the dev elopment of Committee ae 


4 


quality through relation to and will again soon. 


4 meeting of committee D2 Th 

s held and increased diversity of Commit-_ 

in Clevel: on ‘January: (3 to 16, activities is readily appre- 

inclusive. A majority of the meet- 7 ciated by the transition from a nor 

marked by an intensity mal two-day session to need 

of purpose to formulate programs of for a four-day ith 

re 
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On Fetroleum Froaucts 
ee 


4 


del 


uled starting at 8 a.m. Ai ing und for information on the 
and lasting in sev eral instances to — significance of tests used i in evaluat-_ 
nearly midnight. ing petroleum produc ts, has been 
Tt was decided to reorganize and fe reprinted several times and is very Fy AS THE» result. of Co- 
technic: al committee widely used. Periodically, the pub- ope ‘and comparative 

and ‘ereate two new technical com- lication has been reviewed by the tests, “there was ‘recently presented 
mittees. subcommittees who had 1 jurisdie- to Committee C-1 on Cement, by its” 
Technica! Committee F on Diesel tion of the individual tests. It w was: Sponsoring Committee on Portland 


Fuel 0 will to decided to place this subject under a_ Cc ement, a recommended revised 


nt. e. “4 sign of the Burmister mortar flow 
t rough that is s required by the Tenta- 

resentation of petroleum refiners, 


"ment Ci 0., was selec ted as ch hairm: tive Method of Test for Air Content 

engine manufac turers, and users in- = A. study committee was s selected of] -ortland- Cement Mortar (C18 85- 


cluding the industrial, agric cultural, Maag ‘Roller’ Bear- 44° sig m is much 
and railroad interests. é ing Co. , chainna: an) to determine if. 
= an) to more complete than the nethod, and 
‘war » avis ation gasoline problems relating to cutting oils ‘shown i in the tentative me thod, and 


were sufficiently unique and of Senco ‘diffe rs in | some details ‘eon the 
on g gasoline. the ficient interest to justify the er which appeared i in the 1944 
Committee of a technical committee. Dec ember BULLETIN. 
tion to the national aviation gaso- tis is pk anned to enlarge the activ- The following revision of 
 jine program was merged with other _ ities of Subcommittee Sam- of Method 185 con- 
agencies. As a result of the pling and Gagin g, by cre: iting. sec- 
 jnereased importance, a new T ech- tions on gaging, sampling, tempera- 
nical Committee on Aviation Fuel ture measurement, units of measure- 
js being created. The committee’s ment, and tank e: : 
Scope will include both aviation on was announced that the Spring: 
dine and jet-propulsion Meeting of the committee would be “@) The flow trough “apparatus” shall 
new Technical | Committee on in Cleve el; and, , March 17-20, “consist of hemicy lindrical trough of 
‘Light Hydroe: irbons_ will consider inclusive The ¢ ‘leveland -meet- , yellow brass closed at one end and ope 
problems which a are were arranged by the by a cam to produce a drop of 144 in. 
the | ‘increasing prominence — ary, D. V. Stroop, recently ap- from the h horizontal position at the open : 


3 VC > ‘end of the trough; and a solid steel base. 
| highly v ‘olatile hydrocarbons as com 0 pointed _ Assistant to Pre sident, he apparatus shall be constructed of the 


Ba _lMaterit als and to the dimensions shown i in 
So that t Committee D-2 Boyd, G reneral Motors “Fig. 1 . The weight of the trough with the 


\ 
have the benefit of the commercial atories, presided as gate removed shall be 514 g.+5.0 g. and 
Significance of its policies, the A.P.I. the D D- ay 
Marketing Committee is to be 1 rep-_ wit 
resented on Committee e by war, 
C. Welch of § standard 1 Oil C 


of Indiana, and H. P. Hobart of the at 


n of creating ade- 


for petroleum 

products, especially lubricating oi oil, 
has been under consideration. by a 


present lubricating oil test methods 
‘identifying rather than indic: licat-— 
gs service requirements and are not | 
adequate as a basis for com 


a. 


ag 


and w i. have a compr ae e rep- 


will” 


END view Ya Pom 


late activity of the present ‘‘prod- 
uct” technical 
responsible for creatior 
~The ‘Speci ial A.S. T.M. re 
Es: Significance of Tests of. Petroleun 
Products, first issued in 19% 28 as FensPective view SECTION 
prepared by C ommittee D-2 2 in a grees, yaa TE TROUGH ASSEMBLY TOBE ALi YELLOW BRASS 


VIEW OF GATE GATE 


PLATE 
ro TAPER TOIT SLOPE 


CENTRAL LABORATORY 
MOUNT VERNON, NEW YORK 


BURMISTER MORTAR FLOW TROUGH — 


SOLOERED CONNECTIONS. BASE ASSEMBLY 


effort to ‘meet the g 70 BE STEEL WITH FLAT HEAD MACHINE SCREWS 
TM BULLETIN 
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im, from the close en 
base shall be level, and the cam, Ho and a 
plate, pivotal shaft, and pivotal shaft ousing 
shall be clean and free from set | cement, 
recent design to been planned by the Philadel phia There will be other discussio 

the Society. as a recommended revi- District. The first on F February 14 vitalsubject. 
Tentative Method C 185. “will cover the subject of more extensive and somewhat 

Therefore, although the matter Housing Materials with Profes-_ formal meeting is planned for 

not yet been the subject of action sor W. C. Voss, Head, Department 19 when a committee headed 
by the Society, the revised drawing — of Building Materials and Construc- by A. O. Schaefer, Midvale Co., -» Will 
of the trough is here reproduced and Massachusetts Institute of i its Symposium on the Effect of 
the proposed revision published as Technology, and John T. Grisd: ale, Tempe ratures 0 on Materials, 
‘matter of information in order to rtner, Carroll and Grisdale, Archi- There is a more detailed account on 

promote uniformity in. “equipment tects, Philadelphia, as chief Speak-— plans for this meeting ‘elsewhere it e in 
among t. those laboratories ers. Both these men are very close this BuLLETIN. Two sessions “are 
the very early construction pur- to this field and interesting _ contemplated, “afternoon and d even- = 

chase of flow troughs. dresses are anticipated. A.S.T.M. _ ing, with an informal dinner. Ab- 

President John R. Tow nsend will stracts or advance copies ‘of the 4 
Joint Committee on Plastics also provide material of interest by ‘papers are expected, so that a num- 
Research Program showing quite a number of slides ber of authorities in this field may may 
| ea from photographs w hich he took 7 ‘participa’ ite in the discussion. All 


ASSIST the Armed during his European sojourn, select- “members and ¢ 
‘For orces in advising of technical prob- ing those that will show both con- are cordi: ally invited to attend. 


underwritten by the Army and 
Navy, AS. T.M. Committees D- ar Cleveland District t Meeting 


THE meeting s had been invitec to attend the 
D-20 on Plastics have appointed a P 
Specia ial Subcommittee to coopen ate. sored the Clevel veland District meeting. 
This group along the Clev ‘eland Engineering Society At the dinner, the District Com- 
on December 4, 1945, Pr esident “mittee decided to take no action 
imilar to other groups which were 
 etaneeemed with the Surgeon Gener. Jobn R. Townsend g gave his address, with re espect to a formal st: atement 
s prosthetics progr: am and the ‘Resesz arch Rev: olutionizes Materi-- on their vi 1eWs relating to the pro- 
PM M. A. work at M.I. and J. Cc. DeHaven, Battelle posed buil ding program advocated 
ial Institute, pinch-hitting by certain groups ‘in the Cleveland 
Soe 
advise on items which “need study for Dr. Clyde W illiams | who was Technical Societies Council. Re 
also how ‘best to. proceed. taken ill and unable to attend, gave “parently a questionnaire is to be 
an inter resting paper on artime circulated among the e Cleveland 


group which has been appointed 

follows, Messrs. “Nason, Mains and Materials Dev elopments _engineeri ring group to to« sstablish a con 
sensus on a number of points: in- 


outle being» ficio members 
through ‘their chairmanship of Sub- volved. 
‘As the opening speaker, Executive 


2 committees in Committees D- 9 and 
D-20: ae ice- President Arthur Warwick in a short talk 


Carpenter, | who is Clev eland covered some of the high lights 
District "Vice-Chairman, presided, Society’ 's activities, mentioning 
W. 0. Baker, Bell Telephone since Chelan Arthur J. Tuscany on the Headquarters Build- 
AGH Dietz, ne Ce Institute ments for the meeting were carried __ trative lines, and referred to some of 
Technology, = out by Ray T. the technic: il work which. ‘is being 
 C.R. Stock, American Co. yless in conjunetion with Mr. instituted. 


Telfair, Monsanto Chemical Co. T any. ‘Since Mr. Tow nsend’ paper 


| 


oO 


a ably the -eommittee ‘will primarily 


Warner, , Federal phon Prior | ‘to. the technics al _session published in the December BULLE 
Radio Corp ‘there was an informal dinner with TIN, and Mr. DeHaven’s is published 
about: 30 present, including district elsewhere in this issue, no further 
K. Nason, Chemical t 
eer 7 1 committee me embers, Society officers comment seems necessary, except to 
Mains, ‘National Vuleanized including Executive Secretary ©. say that they were received 


Warw ick, and the officers of some of much interest, fe owing the 


K. G. Coutlee, Bell Telephone the other chapters and local sections meeting there» was conside rable e 
‘ratories, Inc. otk soe ieties | cussion In one ques 
1946, 
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ynsen mmary _insome few respects it it w as the equal Officers to: Visi 
of his reactions to the iidiobss <i ours, but in many other w ays le on W est Coast 

from the Southern and North-— 

erm California Districts, President 

bl. John R. Tow nsend and Executive 


In A most interesting lytic cracking ca capacity we ids coun- 
of “the development of try w as increased from 190,000 “triets wil plan—one i 
=. e, and the notable adva ances” bb arrels per day in 1941 to 1,070,000 ee on the night of March 19, and in San b> 
_ made by American industry through | at the end of the war. One chart Francisco the week be March 25. 
its technologists i in increasing both comparing the \ various constituent On Monday, Mareh 2 5, there is a 

the quality and quantity of motor of the natural, thermal, ‘andeatalytic joint meeting with the § 
fuels, Dr. J. Bennett ‘Hill, Manager, fuels showed: that. the -anti-knock rancisco of American 

Dev relopment Division, Sun Oil Co., constituents of the Cé eataly tic were elding Society. 
Marcus Hook, Pa., addressed the ‘generally much higher. The officers of the Society de: 

New York ‘District on In justifying his somewhat eynical to effectuate as close a relationship: 


~ December 11, on the subject, “The ‘attitude: on the significance of the so- _as possible w with the growing number 
3 ar Pays Benefits to the eeee ‘called oct tane number, Dr. Hill cited of members cndcommitecrembes 
ist. ” About 200 attended the results from the last very extensive on the Ww est Coast, and although 
ing held in the Engineering of road tests run in California the number: of visits from 
Auditorium. District Chairman leading automotive and petro- ers has been limited in 
Myron Park Davis, Otis Elevator eum experts participating. Com- Years it is hoped that each year 


Co. , welcomed | ‘Gene present and — ps uring | different fuels o on the basis of ‘there will be -_ n opportunity vo greet 


> 
a introduced A.S.T.M. President J. R. — low- and high-temperatures, at low a many of the be acific coast men 
Townsend, who presided as Techni- - and high speeds, it was evident that bers as possible. _ The active group 


Ma eal Chairman. — Executive Secretary __ these factors definitely must be con- 


ntering in the Angeles area is 


C. L. Warwick was the first speaker sidered in connection with the oc-— he eaded by E. O. ‘Slater, § mith- — 
a 7 Emery Co., with H. W. . Jewell, 
covering some of the recent develop- tane rating. _ In other words, the 
ments in the Society and giving the octane number fuels must be Pacific: Clay roduc ts, Secretary, 
in an over-all picture of a evaluated on the basis 0 of sev eral ‘= = Northern California the dis- 
of the itive and other Bree centers in sco with 
One could not help but leave the Ine, Finley, he 
meeting with the feeling that gaso- Inc., Che uirman, and Vv. Garin, 
line i is not simply gasoline, but 
land id meeting: as an its use as a motor. fuel is compli-_ 
interesting paper r presented by cated — the Petroleum: 
James DeHav en of Battelle technologist. 
morial Institute on “Post- War Ma- have made are remark 
terials ” (this p paper is published in able progress in furnishing the Sp 


this BULLETIN) t _the question had American motorist: what is is re- No hern California 


materials which are cheaper t than the as on the Ey ERETT } Ss. an EE 


natural product? While no one 
present at the meeting could think 
of one at the moment, following it, with the showing of two interesting Elec serie Co, Schenectady, N. 
President’ ownsend ¥ was advised of ‘films, Report on the War Job and the will the spe at meeting 
“one—namely, processed gasoline Miracle of Gasoline Chemistry, sponsored by the A.S.T .M. 


l- 
which is cheap er than the n: atural through the courtesy of Sun Oil California District in San ran- 
| Dr. Hill traced briefly some ¢ of the Before the tec s a 29. Lee will speak n 
earlier ¢ developments in gasoline. formal dinner ‘was s held. Gener ‘al ar- hat i is New in Seience and Er 
‘Through some excellent slides he Tangements v were under the direction neering” particularly the 
the audience with many of New ork Distrie Chairman "standpoint of mechanical and elec- 


a Myron Park» Davis, and assisting trical -Tneasurements and testing 


of the ramifications of the angle of 
duality. ‘The di lata showed. ed the great him w were H. che R. Carlson, C equipment. _ An account _ this 
influence of the cat: alytic cracking om: of the P rogr am Commi'tec, meeting will be i the March 
Process and its incaleul: able aid in and Messrs. G. O. Hiers, Secretary, BULLETIN. . The meeting has been — 
prov iding fuel for our huge aircraft and E. A. Snyder, Vi ice- -Chairman, arr: inged by District Chairman Doz- 
‘and World War IL mobile Ww ne coopera. ted in various ier Finley, and Paul Vv. Garin, Dis- 
ment. During ict Secretar 
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As a result of discus 
Dist t is i in the ‘which is by Calef, sions with active members in New 
three-day Production | Conference Automatic Electric Co., aD and further England, particularly in the Boston 
and Exposition which will be spon- announcement will be sent’ ‘directly a 


; area, , and a a study of returns from a 
sored by the Chicago Technical : to all members and committee mem- ea: short questionnaire sent to ll 


‘yee 
Societies Council atthe |S Stevens bers in the Chicago District Mean- members and committee members 


March 20 21, and 2: while, those who may wish in New England, the Executive 
is the first time this g group spon- infor mation about t this three-day Committee has authorized the for- 
sored» an exposition of this kind. meeting can write to the Chicago mation of District Committee 
part the A.S.T.M. Dis- Technical Societies Council at 53 W. called the New Eng- 


CCANIC whieh n may bec 
trict may take in the conference is Jackson Boulev: ard, Chicago 4, I. land District, or the Northeastern 


iladelphia Symposium on Low Temperature Effects from the members in the New Eng- 
Unper the auspices 0 ‘Westinghouse land area. _The Society has eral 
4 = AS S M. Philadelphia District Electric Corp., Philadelphia, Pa. embers i be 
there will be held at the Franklin» Effects of Subatmospheric Temperatures on land states, particu er Tassa- 
Institute on the afternoon and Weldments—Robert D. Stout, W elding chusetts, Island, and 
evening of March 19, a Symposium | i. Research, Department of Metallurgy, necticut, and there have been 
the Effects of Low T emperatures: Lehigh U niversity, Bethlehem, Pa. bers of the Executive Commitee 
Temperature Behavior of Organic and veral officers standing 


tional A tions. Fer ou and Plastics—Howard K. Nason, Director of “committees who are located i in 
al ] ca rrous" an Development, Central Research Labs., 


non- Co., Ds 0 ‘England industrial centers. 
enav 


hile war ine alin ‘the  tures—J. Ww. Liska, The Firestone Tire of = be pains 
‘use of materials at and Rubber Co. be decided, but it is hoped that 


temperatures intensified de- this spring the District Com- 


velopment of data on how various Tent atively, it is planned that. “mittee can be appointed and or 
materials and assemblages _ afternoon Session would in- ganized. This will be the eleventh 
‘elude the papers on n nonmet allie AS.T. M. district. 
materials, beginning probably at 
the war, there was much interest in 3. 30 p.m., followed by an informal — 


this subject | because of problems 
dinner, with the evening session on « 
connection w ith refrigeration, Polarographic and Spectrographic 


metals g getting under way at 8 p pm. nal  Hieh Purity Zi 
ysis urity Zinc 
sharp. Mr. Landt will preside end Zine Alloys for 
Alan W Steel Technical Chairman of the after- Casting 
noon session, and Mr. F oley for. the 


_Chairm: an, feels that the subject isa BooKLer f 117 pages 
‘timely | one and that it is ‘par- vening meeting bearing the above title covers the work of 


4 ticularly fortunate in obtaining the <r All members | of the Society and “4 a British Standards Institution Panel on : 


> 


— 


— acceptance of the authors indicated — committee members rs and those in- the problem of analyzing high purity zine 


below J terested are cordially invited the —_ and zinc alloys for die e casting. The publi- 
A. O. Schaefer, Ex xecutive e Metal- ‘Distri ict seasion. cation consists of four | papers by 
lurgical Engineer, Midvale Co., has It is hoped investigators and relates to work 


om 
been “serving as Chairman of the papers: will be av ailable i in aden ance, to paper 
mov ieetithtae “mmd There will be discussion by | anum-__ the polarographic analysis of the meta Bei 
Symposium “Committee, and F F.B exceptionally well done and 


4 


in I ‘oley, Director of Researe h, Mid- q ber of others in this field, perhaps sents procedures well worth consideration 
vale Co., , and G. E. Landt, Presi si- covering effect of temperatures on -_ and study for possible use in this country. = 
dent, Philade Iphia Textile Finish- ‘materials other than those covered | The spectrographic papers are well writ- 
ers, Ine., have been developing the in the papers. and clearly show that spectrography 
par ts of Program inv olving In ¢ arranging any technical pr pr was not dormant in England during the 
and notimetals. respectively. at this time, no one can fore- we years. Each of these papers 
see what repercussions may be wealth of data that should prove to be 
fortheoming from the present wave of great value to all workers in the fie 
General Aspects of Effects: strikes, Ww hich prevent many the spectrographic analysis of metals. 
pheric Temperatures on the Properties of men from ‘om getting to. their offices. publication is recommended | to all 
Metals—Maxwell Gensamer, Profes- It is suggested to those who may be “Students of polarography and spectrog- 
Metallurgy coming from some dista ance to at- “raphy, regardless of whether or not they 
ment of Mineral Technology, Penn “tend the ink they. are interested in zinc and its alloys. Itis 


Colley ge, S State College, Pa. available from His Majesty’s Stationery 
Effects of on AS.T.M. Headquarters, and and last Office, 429 Oxford Street, London, at 
the Properties of Non- -Ferrous Metals— munute c hanges will be communi- a quoted price of 5 
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Symp on wth 
\diography at N 
y at National 
Nive technical ‘papers 
and diseussion are to be presented in 
a joint Symposium on n Ultra High | 
Voltage and High- Speed Radiog- 
raphy which has devi eloped 
under the “auspices of AS.T.M. 
Committee » E- 7 on Radiographic 
‘Testing, to be giv en at the National — 
Metals s Congress i in Februar y in con-— 
nection with the meetings of the 
American Industrial Radium ¢ and X- 
ray Society. One full day is s being 
the symposium with the 
program for the other two di be- 
ing arranged by the A.I.R.X S. Dr. - 
OH. Lester , W atertown 
chairman of ‘Committee E-7, has 
j 
taken the lead connection with 
the symposium, with other 7 


“allows? 

rof. D. W. 

Kerst, of Illinois 

‘Discussion of Rock Island Arsenal 

“Betatron’ WwW. Marchant, Rock 

Island Arsenal 


ry 


Tobles for ‘Measurement of Oil 
Maes 
Propucep by the Measure- 


Sainte the demands of the petroleum indus- ; 
= for authoritative tables for us ym } 
puting oil quantities where the British 
: (Imperial) system of weights and ae 
apply. Countries using the United States - ta 
4 as system of weights and measures have the 
Official National Bureau of 
_ Gireular C 410 as a standard. . The work 
A can, therefore, be regarded as the official 
q British counterpart of the American publi- 
cation but it is more extended in scope. | 
main tables contained in Circular Cc 
_ 410 have been recalculated to allow entry 
to be made with specific gravity instead of 
_ A-P.I. gravity, and they have been supple- — 
12 mented with additional tables. These ad- 
ditional tables, giving weights 
olume and ad volumes per unit t weight, have 
been computed using, wherever possible, 
basic data which is legally recognized, or 


which recent, meteorological research | has their proper relationship. 
designer in certain 


bite own to be most ; accurate. For these 
‘Masons the tables will also find wide > dppli- 
in the . American oil indus try. 
ie ‘of this 320- -page publication can be ob- 
from the British Institute, Manson 
ER 26, Portland Place, London, W. = 


at 25s. or $6 


= 


Vokase and 


‘leetron- Accelerator the Two 


Dorn. ? = 


AN 


ory “Betatron”: H. F. Kaiser, Naval — 
European Induction Accelerators: 
F. Kaiser, Naval Research Laboratory 


llion Volt Resonance Transformer 


ap 
diographic Equipment: E. E. Charlton, 
eneral Electric C 0. 


Radiography with the Two 


It Electrostatic Generator X- -ray 


Abstracts of 1 946 P 


Sheet at Elevated Temperatures. Alan 
ee Flanigan, Leslie F. Tedsen, and John E. 


7 Describes an apparatu as that has been " 
developed to allow the compression 
testing of sheet materials at elevated 
temperatures. It includes a _ testing 
fixture, a special extensometer, and an 
-oil- bath furnace which are described in 
détail. The short-time compressive 
_ properties of five high-strength alumi- | 
num alloy sheet materials have been 
_ determined at temperatures up to 300 F. 
after exposures ranging from '!/3 to 
hr. The materials include 24S-T, 
248-TS1, 248-T86, R301-T, and 75S-T. 
The effects of temperature ‘and time on 
compressive yield stress are compared 
with those for the corresponding tensile 
properties and it is found that approxi- | 


mate values of compressive yield stress _ 
may be derived from calculations ‘based 


upon the tension values. 


A Study of the Geometry of the Tension- 
Impact Specimen. 
Imbembo. 


NA. 

Data are presented on the effect of the 
geometry of the tension-impact speci- 
men on the energy values obtained from — 
the tension-impact test. This ‘paper 
indicates the effect of the L/D ratio of 
the test section and includes recom- | 

- mended values of same in order to ob- _ 
tain a true measure of the tensile-impact _ 
resistance of metallic materials, as deter- _ 

_ mined by tests conducted in the con-— 

ventional Charpy pendulum-type 

pact testing machine. Tension-impact 

data for medium steel, austenitic ty pe 

ecorrosion-resisting steel, copper, Naval 

rolled brass, nickel-copper alloy (Monel), 

and 17S-T type aluminum alloy 


various L/D ratios are included. 


Calculation of Electrical Contacts Under Ideal 


Erle Shobert 
applications of elec- 
trical contacts, the choice of materials 
and contact forces is largely a matter of | 
trial and error and of the experience of 
the designer. In this article a series of 
calculations is presented in which some 


Conditions. 


As a result, 
elds of applica- 
tion may estimate such factors as maxi- 
_ mum temperature rise, and knowing the 
_ mechanical and electrical characteristics 


of the variables in contacts are put in _ 


» dia of the various contact materials, he can 


_ predict the results. The calcuiated re- 
sults are based upon contacts under 
| Hea conditions: that is, no surface 


8 me and w undisturbed smooth surfaces. 


| A STM B U LLET 


Discussion of Nav val Research Labo- 


reprints of a for ‘Ad 


chine: Prof, | Bal Van le Graaff and. 


_ Associates, Massachusetts of 


7. Naval Experience v q ith the Two Mil- 
lion Volt E lectrostatic Generator Radio- 

graphic Equipment: Lt. D. T. O'Connor, 
Ordnance Investigation Laboretery, 
ae High-Speed Radiogrs aphy: 

Slack, Westinghouse Electric 


Frankford Arsenal Experience with 
High-Speed Radiography: Ed Edward Re 


Thilo, Frankford Arsenal 


vanc 


ON PAGE 66) 
experimental data ‘and the com-_ 
parison of the predicted results with 
present industrial practice show that | 
Bre method may be used to calculate the _ 
_ fundamental | relations of contact resist- 
ance, contact force, and temperature 
rise, and that these data may be applied - 
to practice with the proper allowance for 


3 factors not considered in the calcu- 


‘The Influence of Gypsum on the 
and Properties of Portland Cement Pastes. 


Twelve commercial clinkers, repre- 
senting the range of chemical 
_ tion found in portland cements, were | 
_ ground in a laboratory mill with various — 
additions of gypsum. The resulting ce- 
ments were used to study the influence 
of gypsum on the hydration and roper- 
ties of portland cement pastes. | ive of 
= clinkers were ground in commercial 
mills with approximately 1.8 per cent — 
to three widely different. specific 
a aces. The latter cements were used — 
_ to study the influence of fineness upon = 
the rate of hydration with SO; constant. 
_A conduction calorimeter was used to 
determine the rate of hydration of neat — 
cement pastes, the rate of hydration — 
being expressed in terms of the rate of 
liberation. Mortar prisms were 
used to determine the physical proper- | 
ties of the hardened paste—strength, 
expansion in water, and contraction in 


A Method of deal Size Determination of 
_ Soils, Cement, etc., ay Means of a Chaino- 


‘method of | partic le size 
tion of soils, cements, and other fine- | 
+2 grained materials has been developed 
in the Materials Te esting Laboratory of " 
the Ministry of Public Works in Caracas, 
Venezuela. This method employs 
chainomatic specific gravity balance 
with a 2 cc. spherical glass plummet sus- = 
BE sey by a stainless steel wire 0.0008 


in diameter. The method permits 
3 the accurate determination of the spe- 
cific gravity of a suspension of fine 
particles in a liquid n medium at any pre-— 
determined depth. The use 
method eliminates the computations and 
corrections oi the hydrometer method 
and permits the determination of the — 
per cent of soil particles finer than 
0.0015 mm. to be made in 72 min. in- 
iron the 24 hr. required by the | 
hydrometer method. The determina- _ 
oe of the specific surface of a sample 
portland cement can be made in > 
about 7!/2 min., particle being 


determined to 0.005 mm. 
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fua lity Control, ete. 
ING that “ments, has kept up up to 
minor changes in each printing since 5. 
our ae members and committee 4 The A.S.T.M. committee responsible is com- 
Bi in res ed in an posed of engineers who are also statistica 
people would be interested in posed of h al l 
a ing this description 
COV ae the field of statistical analy- excellent manual has proved so helpful to the 


sis, quality | control, etc. ., th engineering profession. In this connection - 


ere 
be Dr. C. G. Darwin, Director British Na-— 
‘pear low of reviews of taal Physical Laboratory...has said we 


a these books as published i in the Sep- need ‘‘to inculcate in people’s ‘minds the idea 
% tember Journal of the American Sta- _ - that every number has a fringe, that it is not 
_ to be regarded as exact but as so much plus or 
tistical al Association. Itisunfortunate— “minus a bit, and that the size of this bit 
[ that we cannot publish: the reviews one of its really important qualities.” 
4 completely because they are splen- 


It is partly because many engineers have > 
done, each of the reviewers him- 


never been sufficiently aware of the inevi- 

tableness of variability that they have notin- | 

Self being an outstanding authorityin formed themselves about the best methods 
this field, but it is hoped sufficient of, dealin with variability. This lack of 
statistical sophistication can lead to many 
of the material is used to convey to bad consequences, such as uncritical specifi- = 
our members some idea of scope gation of manufacturing tolerances, the 


acceptance procedures, wasted data in re- 

4 tions. should d be “emphasized search and development work, and inefficient 

that : although the rev ie wers’ names — _ presentation and analysis of experimental — 

: The main body of this manual gives direct 

ties have been taken Ww ith the help to 

 stracts so that the phrasing is 
3 by } Supplement A discourages engineers from 

y as oy he Trev lew their traditional use of probable error as a 

‘measure of the reliability of an observed 

of ing interest. Supplement B, of special current interest 

7 in the whole field of quality control, because of the great wartime expansion of 
niques in industry, gives a concise descrip- 

formation by the Society of a new e - tion of the Shewhart control chart and might © 
technical Committee E-11 on 1 Qual- a well be required reading for all practicing 
in the by Eveene L. Grant, Profes- 
De BULLETIN. of Economics of Engineering,  Stan- 
54, this i issue. H. F. Dodge, ford University} 
Guide for Quality Control and Control Chart 
Method of Analyzing Data. American 

3 ch irman of the Society’s Subcom- 
wal tl ty’s 1941. New York: Americen Standards 
mittee on Interpretation and Pre- Association, 1941. Pp. 15, 47-66. $0.75. 
temporary chairmanship of the new Production. American War Stand- 
$0.75. Paper 


and value of the var ious” publica- specification of uneconomical and ineffective 
given, in some cases a few liber- 
average. In its place are ‘substituted cer- 
h f statistical lity h- 
inspecticn, etc., but because of the — ‘the use of statistical quality control tech- 
ticians and teachers of statistics. 
ity Control, as announced in- 
e also 
who lor a number of yes urs has been 7 
Z... ar Standards, Z1.1—194t and Z1.2— 
sentation of Data, has _aceepted the © Control Chart Method of Controlling Quality 
The material whic follows is 


printed y kind permission. of three Standards form 
text on centers de- 


the American Statistical Associa-_ veloped by Shewhart. . . 
tion. The Journal Revi lew Editor  Z1.1is a five-page exposition of the general 
is Oscar ‘Krisen Buros. Os. Lester S. quality control problem in which the concept 


of a state of statistical control is established 
Kellogg i iS: Secretary-1 reasurer Of and the control chart is described and illus- 
Copies of the complete 


_ trated for averages of measurements taken 

all les. In ZI. iputa- 
reviews can be obtained ata nominal small samples. In 21.2, the computa- 

price from the _association offices 


tional steps are shown for the construction 
of control charts for 
St., N. W., W: ishington: 6, 
BSC 


second booklet, 
a] » 


1.3, is a well-organ- 


ized text on control his 


Manual on Presentation of Dene: The procedure i is 
>) Including Supplement / A, Presenting + 


Limits of U f an Observed A _ starting with the questions of what data to _ 
imits o ncertainty of an rved Aver- gather, how to collect and them, 
Supplement B, “Control Chart” 4 group 


Method of Analysis and Presentation of 
Data; and Tables of Squares and Square © 
Roots. Sponsored by Committee E-1 on 

Methods of Testing. Philadelphia: Ameri- 
can Society for Testing Materials, 1945. 


Pp. ix, 73. $0.85. Paper. 
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the appropriate control chart... 


better organized for use in practice... 


[Review by FREDERICK 
Research Mathematician, Statistical 


7 218-30) is praiseworthy because it permits 
the reader to compare each aspect of any 


 jectives and to either "limitation: on of 


As to the two booklets, Z1 3i is, 
ot, al, 


of Data. Edwards 
Deming (Adviser in Sampling, Bureau of 
the Budget, Washington, D. C.), New 
John Wiley and Sons, Inc., 1943, 
p. x, 261. $3.50 geal Chapman and 
Hall, Ltd., 1944. 
n this book a great many iad pes of prob. 
lems are considered under the general ‘prin- 
ciple of least squares. 
It has a number of distinctive features, 
exs ample in which random errors of 
known variances are added to both coordi- 
nates of selected points on a parabola (pp. - 
given practical problem with the correspond. 
ing aspect of the example in order to assure 
himself that the two problems are compar: 
able... . The section on conditions without 
parameters contains important types of prob- 
lems which are rarely presented in statistics 
_ books, and the material on estimation of cel] 
_ frequencies is indeed timely as the nd: 
q 


suggests in the preface. The technical dis- 


cussions are liberally supplemented with bits 
of good practical advice. The author has 
done a scholarly piece of work ie | 
materials bearing on the general problem of _ 
adjustment of data and adapting them for 
his purposes. Since original articles in this e 
: field are not readily accessible, the many well 
chosen references and historical notes are 
especially helpful 
The author’s contributions to the 
ized and relatively difficult problems which 7 
he emphasizes hardly justify his overopti- 
mism with respect to the relative effective 
ness of the proposed methods. Since a con- i 
siderable amount of effort is still required te : 


solve some of the problems, it is unfortunate 
, that the author tends to conceal relative ad- 
vantages by emphasizing conditions under 
which a given approximate method yields 
results which are good enough for purposes of | 
action rather than those under which 
method has comparative advantages.... 
The author’s treatment of errors in cell 
frequencies is not convincing with respect to q 
the theoretical advantages of the 


J methods even under ideal conditions... 


[Review by Joun H. Sarru, Acting Chief 
Statistic ian, Bureau of Labor ti. 
Washington, D. C.] 


- Double Sampling. Harold F. Dodge and 
Harry G. Romig (Bell Telephone Labora- — 
- tories, Inc., New York, N. Y.). New York: : 
John Wiley & Sons, Inc., 1944. Pp. vi, 106. 
.50. (London: Chapman & Hall, 
The tables are . for use in nondestructive 
acceptance inspection of lots. The 


_ items from a production line are submitted 
- to a consumer in lots, that each item is either 


_ plans embodie 1 in the tables assume ied 


- conforming or defective, and that the sara 


sumer accepts some lots after inspection of a 


sample, others after co mplete inspection. 
The sampling plans seem originally to be in 


tended for and are best suited for the case in 
which the consumer and the producer are 


- parts of the same organization or where the | 


inspection is carried out by the producer in 
interests of the consumer... . — 
The text of the book explains the motiva- 
tion of the plans and derives the formulas 
which may be used to set up sampling in- 


spection plans subject to either class of ob ma 


Since the legitimate uses of data collected 
under a sampling plan depend on the method e 


tensive data given in the tables can be 
used for purposes other than those implied ie 
by the stated primary objectiv es of the plan. © A 
_ Thus, in the book under review, while the Ye 
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plans proposed are restricted i in pur- 
to acceptance inspection (i.e., to con- 
eel of quality of accepted lots), the authors 
rightly describe their use in quality control — 
; a: e., in the control of quality of production). 


significant part of the es ‘a the 
-Dodge-Romig plans. The inadequacy of 
presently available comparisons these 


goon will take it upon himself to systemat-— 
jeally list objectiv restrictions on 
types of sampling. . 
[Review by 


ARNOLD, 
Senior Mathematical Statistician, Statis- _ 
_ tical Research Group, Columbia Univer- 
What the Figures Mean. Stephan Gilman 


- (Vice-President and E ducational Director, 
_ New York: Ronald Press Co., 1944. Pp. 
—<. 
aga per war conditions and governmental 
terpreting of figures has become a major busi- 
ness activity. This is true not only of the 
proprietor of which burns midnight oil 
- figures. . . Not only has figure work become a 
expansion has found too many individuals un 
prepared to understand the results. 
kept simple so that it may better meet the 


International Accountants Society, Inc.). 
¢ ntrols the compiling, ns and governmental 
large corporation but of the little business the 
- major activity of business, but its balloon- -like 
~ It is an informal sort of book, deliberately — 
needs of those for — more orthodox but 


= above quotations explain. the purpose ay 
and nature of the book. There is — 
A 


doubt about the person who should be se- 
jected as the one best qualified to do the work 

which will answer the question, ‘What do 
these figures mean?”’... The author 
the accountant, the statistician, and the — 
statistical mathematician...This situation 
would seem to force the business man to 
analyze his own data after reading this book 
but he is not apt to be very enthusiastic 
about this prospect. The reviewer would 

tf recommend that the business man employ a 

business statistician, who is different from 
ot the man the author seems to have in mind — 
he describes a statistician. .. Today w 

are training business statisticians who can 

give very practical help. If the business 
oe cannot or will not employ a good busi- — 


ness statistician, then the methods given in _ 


this book would be the next best choice. 
This book is the best one of its kind the 
reviewer has encountered. fate 

In those universities and w hich stil) 


- ¢ling to the practice of giving a course in elementary textbook in statistics, could also — 


business management or industrial manage- _ 
hee to students w ho have not previously | 
completed a course in business statistics, this — 
book would serve very well as one of the 


2 
for the course in business manage- 


ment. 
by Harry Haares- 


MEIER, Professor of Business Statistics, 
University of Missouri.) 


trol. 
spection Control Division, Western Elec- 
trie Co. Inc.). New ‘ork: Harper 
1945. Pp. xv, 233. $3.00. 
This book is a significant and well-written 
contribution to the current literature of in- 
a: dustrial quality control. As often stressed, 
manufacturing faces ever greater precision 
a8 Tequirements in complex products and proc- 
esses. Further, screening inspection, scrap, 
ae and rework have become major factors in % 


194 


well- rounded evaluation of 


_ lot acceptance sampling, control sampling, 


various plans leads one to hope that someone —_ 


quite intentionally dispense with 


Management of Inspection and Quality Con- _ 
J. M. Juran (Formerly Chief of In- © 


The 


ment of the science of control in technics 
operating phases of 


peared in 1934 and 1935, enjoyed consider- 
able popularity. book was perhaps the 
best text of its kind then available. But = 
picture in has pully changed 
problems 
quality specification, inspection philosophy, It seems fair we use a sort of double 
standard in evaluating the book, and 
inspection organization and lines of responsi- hs - consider it separately as a textbook in ele- 
_ bility, and last but foremost of the over-all mentary mathematics and as a textbook in 
management problem. Process control is 
_ presented at a level of practical investigation — “yy As a textbook i in elementary mathematics, 
and direct adjustment, when statistical 
checks on generally developed processes and — 
- products depart from quality standards... 
_ The author stresses the importance of train- 
ing in statistics for key technical personnel, 
responsible for over-all guidance and special — 


= 


written and well organined . The is 

obviously the work of a skillful and compe- 

a Although the author conforms admirably 4 i) But from the statistical point of view, the 
to the stated scope of his book, it would have —_ trouble with the book is that it is just about — 
been of great value to have him elaborate _ fifteen years out of date.... Itisin the _ 
upon the engineering phases of process opera- _ study of the relation between probability and — 
tion and quality control... For engineering © statistics that the greatest advances have 
visualization of the dynamics of propagated been made, and when the book skirts on such ': 

- ‘The one chapter on probs bility appears late 


variability it is necessary to require higher 
in the book. The chapter is a modest one 


orders training in statistical theory and 
and the treatment is mainly intuitive. fa 


methods. . Many operating improvements 
can be resolved only in this manner. 
Likewise, i n engineering and 
_ specification such approach is necessary to 
evaluate inter-related tolerance ranges, level, which will achieve the stated aims 
proper reference coordinates, economically — this one, is not an impossible one; but the — 
balanced specification limits, etc. Similarly — author of such a text must realize that the — 
the projection of inspection methods and — _ derivations which fall within the scope of his — 
- sampling requires technical and statistical work are not really of great value from the 
reasoning bey ond mathematical "point of view of giving the student insight 
into the theory of statistics, and are useful 
The developments of practical. quality mainly as drill in elementary formal mathe- 
control during the last few years have been =matics. To be broadly useful, the work h 
significant and much of it has not been <~9 — therefore combine some mathematical 
. elegance with plenty of good, accurate verbal 


lished. . . This book provides much needed 
examination of the over-all problem of man=- exposition of the type which is beginning to 
appear now in our best applied statistics 


agement. | _ There is still required presenta- 
texts. This will be a hard job. It will be 


tions of the engineering methods of f prov 
bet done someone who is thoroughly at home 
In general, we have a great problem in | in the work of R. A. Fisher, J. Neyman, E. a 
Pearson, 8S. S. Wilks, W. A. Shewhart, H. 
Hotelling, and the other leaders of modern 
mathematical statistics, and who has had 


education and training throughout industry 
for technical, managerial and supervisory — a 
practical experience in two widely separated 
fields: applied statistics and instruction in 


"personnel. Mr. Juran’s book should be 
every industrial library, and should be 
mathematics at the college level... 


collateral reading in engineering schools. 
by A. I. Pererson, Quality 
[Review by J. H. Curtiss, 
USNR, Bureau 4 Ws ashington, 
A First Guide to Quality Control for Engi- 


Control Manager, Radio Corporation of ; 
America, ‘Harrison, New Jersey.] 
 meers. E. H. Sealy (Ministry of Supply | 
eis Service on Statistical Method © 


“mathematical statistics at the elementary 


‘Elementary Statistics. Hyman Levy (Pro- 
_ fessor of Mathematics, Imperial College of 
Science, London) and E. E. Preidel (As- 
sistant Lecturer in Mathematics). New 
York: Ronald Press Co.. 1945. Pp. vii, 
184. $2.25. (London: Thomas Nelson & 
Sons, Ltd., 1944. 5s.) 


This book, although it w was 3 written as an = 


and Quality Control, London). London: 
— of Supply, 1943. Pp. 38. Gratis. 
This mainly by Dr. E. 
H. Sealy while he was with the British 
Ministry of Supply, was written, “primarily 
for use by engineers... asa downright work-— 


_ be regarded as an attempt to expiain to the i. 
lay man the basic ideas of statistics. The La 


mathematical rigor and thus gain in sim-— 
plicity. The book has the advantage of dis- a. 


cussing only a few but very important 


mean value, 


that aan control is a try ing, ws ants 

to experiment with it on his own shop floor. 

It is not the object of this book to sell qual- 

ity control to anybody, or to demonstrate 
the advantages... . Neither... to detail 
any of the mathematical theory which lies 

behind the subject... .” T he book ac-— 

complishes these aims with and 


statistics, namely: 

4 correlation coefficient, and range... 

aa he book can be recommended as a text- 
book for a short first course in statistics. It 
can also be recommended to any reader who 
wishes to acquaint himself with the intuitive E 


basis of statistics without studying its mathe-— author who the ing 


matical foundation. Br mathematical theory and has contributed 
HENRY B. M to it, but who does not flaunt it; one who also 
knoe 's his way around in engineering and 
needed in the way of clarity. 
_ The book explains the author's “modified 
~ control limits”, which successfully 1 meet most a0 
_ of the difficulties encountered in the use of 
control charts in shops where tool-wear gives” 


vised Edition. C. H. Richardson 

sor of Mathematics, Bucknell University). — 
New York: Harcourt, Brace & Co., 1944. 


rlier ‘editions of of the book, w hich a 
ast 
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mathematics” and ‘readily eompre- “Magnesium and Its Alloys 
3 dra 1ended in the factory, will prove satisfactory = 
“their function is to show whether the prod-— practice. He describes a number of interesting 
uet is meeting the specifications and to fore- —— procedures tha 7 , i 
pec procedures that have proved their worth as on ‘magnesium has just been. written. by. 


as others that a pear to have romise. 
P P Alico. Iti is alled ‘ ts ‘Introduction to 


-Magnesium and Its Alloys” and is pub- 


lished by Zifi- Davis. Publishing C ‘o., Chi- 

The bookist filled with numerous ite broken down under three general subjects: = 

trative concisely and clearly dis-— Batch-by-batch receiving inspection of The book has a Foreword by A.W. Wi 
cussed. . The book contains the requisite — raw and processed materials used by a@ manu- “ston of Dow Chemie: al Co., Ww ho compli- 


tables for placing control limits. It is with- facturing unit, (b) Control inspection — in ments Mr. Alico on filling é need. which wl 
out doubt a distinet contribution to statistics process, and (c) Analysis of cumulative re-_ has long existed in this country ini criti- q 


survey of AV railable- information 


in industry. . sults of inspections to establish standar ards of 
(Review. by W. Epwarps performance and efficiency. 

On the subject of batch-by-batch inspec- Magnesium and its alloys. This is certain 
tion, a special table of sampling plans has to be of interest to serious met allurgical 


devised to provide what is spoken of as "students as well as those « concer ‘rned w ith 


‘Statistical Methods in b — one of eral values the practical aspects of fs and use 
Tippett (Statistician to the British das per cent de ranging trom per cent the 1 metals. 
Industry Research Association). London; tol10percent. The inclusion of a few it 
Iron and Steel Industrial Research Council, bers or curves showing probability of accept- book starts with a icf summary of 
_ British Iron and Steel Federation, a. ance vs. per cent defective in submitted ‘the historical and economic development _ 


Pp. 74. 2s. 6d. Pa 
Pp. 2 per. batches, would certainly have clarified the magnesium industry and with in- 


This pamphlet includes an introductory of the sampling tables. 
‘aie on “Probability Theory and Sta- Program for detailed analysis of the percen- __formati ion on the occurrence of magnesium ¥ | 
tistical Method” by Professor E. 8. Feecson ‘tage of rejects, subdivided into types of and the production of magnesium metal, 


- and a series of six subsequently given by Mr. faults, can be warmly endorsed ee ee Subsequent chapters deal Ww ith the metal- 
Tippett at the University of Sheffield, Shef- On the subject of controlling quality y of “magnesium and its alloys, the 
field, England, at the request of the Open | during production, several simple | control — 


Hearth Committee of the Iron and Steel chart systems are presented with 
dustrial Research Council, together with a designed forms that should require a mini-  __—— and extruding of magnesium alloys, a 


casting of ms wnesium alloys, the forging, 


summary of the general discussion that of paper work. All foilow the usual their heat treatment and surface treat- 

lowed the last lecture of the series. The “pattern, covered by publications in this - ment, their machining, and joining, to 
presentation is clear and nontechnical in char- country and abroad... 

eth ler with an estimate of the role t J 
acter and examples. are chosen mainly from third subject treated is one that needs 
the steel industry. to be emphasized time and again, namely, magnesium will play in p 
Id mak f collectiv de 
_ This pamphlet includes the discussion that that we should make more use of collective eSIZN, sat 


“follow ed the lectures. This brought out in- ‘inspection dats = for ed book is illustrated and 1 contains 
formation of a technical nature to justify 4 ge of the performance of individual ma- | data. At anil. of each 


certain statistical conclusions and in some _ chines, of individual operators, and of whole ‘e bibl 
places raised doubts concerning the statis- | departments, and (b) for establishing over-  — there is an extensive vibliography 
tical processes proposed. Many papers standards of performance... «giving the sources of information which 
published in this country would make more The book has sorted out and Alico has compiled into a very read-— 
interesting reading if similar discussions under Gne cover ast of toch able book ; wh hile an index of the v arious 
niques that have been found highly useful. 
>. These lectures, prepared so carefully by _— Allin quality control work will be interested _ “subjects ¢ covered is also a appe ended. 

x = an authority in applied statistics, should im the simplified charts and forms presented. | The book is 6 by 9} in. in size, with 
ss prove interesting particularly to the dev coy Where greater refinements are wanted, _ "approximately ‘ 200 pages, and i is priced at 
af ment engineer because they show how he erence may be made to the more technical — $5. It can he chtaiond focus | the publish- 


may be helped by working with a competent literature cited. OR 50. Fi it h A 
statistician. By inference, they also make it [Review by H. F. Dopar, Bell Telephone uth venue, New of i 
clear that either the engineer or the statis- _ Laboratories, Inc., New York, N. Y . _ 


tician working alone is apt to draw erroneous 
conclusions that may be avoided by 
together and thereby making use of the tech i, 

nical skills of both...Some may feel that 

these lectures are not an adequate introduce A Guide to Utilization of the Binomial and 

Poisson Distributions in Industrial Qual- 

tion to the role of statistical method in so far _ & Control. Holbrook Working (Econo- 

as it applies to sampling consumer wants, “mist, Food Research Institute, Stanford 

gesearch and development, design, specifica- University). Stanford, Calif.: Stanford 
tion including the setting of tolerance limits, Press, 1943. Pp. 15. $0.25. : 
inspection, and operational research to deter- _ P ondon: Oxford University Press. methods of tes sting is issued by y the Soci- 


mine that standards are satisfactory, ade- ety are used in a great variety of w ays, 
quate, dependable, and economic. ins a of valu- their way into | numerous 
viously, all of these come under the able information. “i It consists of four parts books 

problem of quality control in industry. covering: (a) binomial distribution, (b) 
[Review by P. S. Bell Tele. for facilitating use of the binomial 
Laboratories, Inc., Murray Hill (c) the Poisson distribution, an the U. S. and 

Murray Hill, New Jersey.) to its utilization, and (d) approximations rt of the A.S.T.M. Specifications 


Through Statistics. W harton’ wo very interesting diagrams, that to the 
echnical Adviser Statistics, Philips best of my knowledge, have not appeared Units (C 90 — 44) in the 
renee Ltd.). _ London: Philips — Lamps __ elsewhere should be found to be one of the © Will Making Concrete Block Pay in Your via 
most valuable parts of this paper, giving a Community?” being one of the Industrial 
lington, v Va.: Gryphon Press, 1945. $1.50.) clear-cut picture of the nature of the binomial (Small Business) Series No. 23. ~The 
book sets forth in readable fashion and Poissondistributions... 
that have been found charts for the Poisson | distribution are jective of these bulletins is to be helpful to 
most useful in improving manufacturing presented covering: (a) probability limits, individuals and communities in planning” 
quality in the factories of Philips —— and (b).cumulative probability values. . for increased peacetime local employn ment. 
Se ee _ Considering the paper as a whole, it may _ Copies can be obtained from the Superin- 
4 Writing | for those engaged in be: considered an excellent presentation. tendent of Documents, U. Government 
work, the author emphasizes the point that b HL Re ‘Bell Tel 
y omic, ele- > 9 15 
only the simplest quality control schemes, phone Laboratories, Inc., New York, rinting Office, Was hington ou, Dz 
i centseach, 


ay 


cur. The position of the modified control level... may have been responsiblein parttfor | q wa 
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Resume of Work of Committee B-3 
n Corrosion of | Non- Ferrous 


undisturbed for another ten 


years before the test is terminated. aa” 
(6) Corrosion in liquids.—This series of 
tests was planned (Old Sub. VID to be 


representative e of ¢ corrosive e conditions in 


Metals and Alloys 
manufacturers’ plants i in a number of com- ; 


s Nore: The following mate 
chemical solutions (E HCI, Na 


was contributed by Dr. Rawdon, chair- 
NaCl). Many of the materials in 


of this committee in connection jwith 
the work of the Advisory Committee on 
; ‘tests were identical with those of (a). On 
account: of the unsettled indust rial | condi- 


Corrosion. It is such an excellent sum- 
with notes on current and pro- 
jected activites that we reprint it for all 
Interested to review. 


of this series was disturbed 
However, the tests were completed and the 

results published (Proceedings, Vols. 35 

Galvanic electrolytic ¢ 

mospheric ¢ exposure.— —Materials ‘used 1 Ww 
7 those of (a) and typical 2-metal couples 
i were exposed at the same test sites. The 
final report was published (S Sub. VIIT) in 


Committee B-3 -3 
1922. purpose, as in the 
first report (1923), “for the purpose of 
improving g the technique of corrosion test- 
of non-ferrous metals and alloys, of 
"standardizing it it so far as and pos- 


the corrosion re sist of 

ferrous materials.” 4 4 (Proceedings, Vol. 39). 

3 The first. _ of the Committee 

was in line with the purpose expressed Testing Procedures" sponsored by 
shove. Cooperative corrosion tests ts (14 labo- a mittee B-3 in 1937. The complete report 

ators) ‘were conducted on a series of (Seven papers and discussions) has been 
companion samples of six non- ferrous published by the Society. It has also 


C. Standard corrosion The 


background { fora Symposium on C Jorrosion 


meta als distributed by the Committee, culminated in the adoption by the Society 

four methods—simple smmersion, alter- standard procedures for (a) simple im- im- | 
immersion, spray, and accelerated “mersion corrosion. test, (b) alternate im- 
electro lytic. Six solutions were used in mersion corrosion test, salt spray 

| 

case, 2 acids, 2alkalies,2neutralsolu- corrosion (fog) test. 

‘tions. The correlated results, published i in a | 

nas, tes 27), have served as Continuing Corrosion T oats: 

ground for the later standardization a <t The second phase of the long-tim 

oft procedures, outdoor exposure tests of non- ferrous 
a B. Plans maturing over a period of sev- metals i in sheet form (2Ba above) is con- 
al years | for the study of corrosion of non- c— (Sub. Vill). . According to present. 
ferrous 1 metals under different conditions of plans it will not be terminated before 1951. 

culminated in 1931 in the B. Asasupplement to the galvanicelec- 
of three Series of tests: (a) long-time out- __trolytic corrosion (coupled metals) in out-_ 
a exposure tests . (b) corrosion i inliquids | door exposure (2Be above) another series 
(manufacturers’ plant conditions), and started in 1941 (Sub. VIII). In this 
Bom corrosion of coupled 1 metals | under series stainless steel (two types) i is scoupled 
outdoor conditions. swith selected non-ferrous metals. 


(a) Outdoor exposure tests. 
widely separated sites in various parts -— “series are being a: sete with 4 a 
United States exposure tests: of pro-— 
jected 20 to 25 y years’ duration were started | 
on 24 representativ non- -ferrous metals 
The sites were pical of 
heavy industrial, light industrial, ‘Tural, 
seacoastal, and inland atmospheres 
2 Specimens v were of two ) types, p precut oe : 
z sile bars and 9 by 12-in. sheet. These were 
4 to be used for measuring the corrosion rate . 
progressive change i in tensile | properties A. Long-time exposure of newly 
~ and also by loss of weight and change in <r developed _ non-ferrous alloys are under | 
surface characteristics, Samples were consideration (Sub. VD with special con- 
withdrawn at intervals for testing. The sideration being given to aluminum 


first ad of the work (ten-year period) and alloys use by the air- 


Statistical stud ly corrosion 


: 
been made of statistical 
(Sub. V) in connection with the data of the 
ests reported | under 2Ba. Use will also be 
ade of the method as new corrosion data 


4. Proposed Fu Future Work: 


- lished in the Committee Report of 1943 ducted along hve same lines as 2Ba above. 
and 1944, T he results of this ten-year test B.A program of galvanic electrolytic 
5 will form the basis of a series of papers to corrosion tests with magnesium as one of ] 
constitute a session at one of the A.S.T. M. the coupled metals in cooperation with 

the exposure racks will be allowed to re- ). Avery active start on m the tests has 
January 1946 


been made and starting of the tests is 
pected within a year 


which 1 


ear rly work described, 2A above, formed = 


Three of the exposure sites of the 


usefulness to mankind. The tend-— 


II—new) has been formed to study the 
y arious elements which m: ake up “w eather” 

and to attempt a “more precise evalu: ation — 


of those weathe factors whieh influence 


ex 

atmospheric corrosion and a correlation | of 
such factors with the performance of mae 
te st.’ 


he ultim: ate 


exposure te sts, ps artic aly _respe c 


the ir use in estimating performa ance of ma- 
terials at locations other than those at 


large ge scale tests are made. 


Se . 


ience and Te: 


Vitel National Resource 
Mosr people believe that our 
tional consist entirely of 
the sical app _appur rtenances of 
-country—the mineral deposits, 
- water power, farm lands, and forests. 
It can be said that the most impor- Y 


4 tant national resource of this or any © 


| nation is a state of mind, a spiritual 
rather than a physical de posit. Itis 


the inquisitive nature of the scien- 

tific investigator, using the tools and — 
that he has devised, which 
"allows even the most abundant 


naturally oct curring resources to be- 


| come national and individual 


wealth, A nation on have a copi-- 

ous sup supply of ores, “fertile soil, and 

streams, yet remain in pove if 
widespread technical studies are e not 
continually being carried on to 

these natural phenomena of 

value to products of incre asing 
ncy in such a nation is to “mine” — 
the farms and forests and leave the 

properly available resources rela- 

‘ tively untouched. . On the other 
hand, a people employ the 
scientific methods of research to ) the 
fullest extent could probably be 

come a wealthy nation and enjoy a 


aim 


THOSE who would be inter- 
ested ina ussion of careers in mineral 
industries may wish to procure from — 
sy Ivania State College an interesting g book- 
let discussing this subject at some 


we 


standard of living if their only 


were r, coal, and 


J.C. DeHaven, 
Battelle Memorial Institute 
(See his paper elsew where 


BULLETIN. 


| 
| 
| 
— 
| 
= | 
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sa 
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State which covers for 


produetive work through mineral indus- 


tries research. Profusely illustrated with 
pertinent comments, these books would 


_ unquestionably be of help to those who are 


who are concerned. he first t book- 
— let on Careers. can be obtained from the 


wnsend and Kettering 
Addresses 


_ evidenced in the addresses el Pusident 


, as printed i in the December ASTM 

BULLETIN. Extra. copies of the papers 

have been requested by some who were 


; - office of Dean Edward Steidle, and the one interested in referring the papers to friends~ 


from Dr Dr. A. Gauger, 


themselves by their very size. A young 


- of the company’s executives if he had read fi 
“Read it?” came the answer. can 


report gives 


little help to the executive reader whose _ 


time is limited. It is hard to find things | 
4 it. Indexes are the exception rather 
than therule. Careful organization under 

numerous and explanatory headings is 


require considerable study to dig out their 
significance. or other illus- 
trations often are 


prejudging a piece of or a new 
- device until he had given it a thorough and * 
impartial test. Yet how frequently does — 
he find himself nursing along his own ideas 
like little hothouse flowers. 
‘eold water on an equally tender sprout of 


idea that i ‘is sent in from the 


engineer, who recently gave birth to a 
Britannica- sized technical epic, asked one 


Instead of being pointed up a 
and emphasized, important facts and con- o has been published by 

clusions are frequently buried ina mass of 
-detail.... Charts and curves generally 


and associates 3 in technical 


accompanying condensed 


are from a paper presented before 
the Society of Automotive Engineers, 
Cleveland Section, in September by J. C. 
‘Zeder, Chairman of the Engineering 
Board, Chrysler Corp. The complete 
paper, a most interesting one, was pub- 7 
lished in the » November S S.A.E. Journal. 7 
Mr. Zeder has been long affiliated with 


A.S.T.M. and represents the Sustaining 


Membership held by the Chry sler Cor- 
por: ation. Mr. Zeder’s” complete paper 


-and pouring 


John R. Tow nsend and Dr. C. F. ae 


Townsend’s paper are available and pe 
General Motors Research Laboratories 
have to reprint Dr. Kettering’s 
address and we are advised that they will 


glad to send copies on request. Notes” 


to AS. T. and Gener 


a 


Often, people don’t seem to widow 
engineer’s point of view, 
with his problems, or appreciate his objec- 
tives Time and again he is faced 
with the discouraging fact that nobody 
seems interested Reason: Many 
are far from ir interesting! 


are types of the 
caim, unemotional, fact-finding scientist.. 
No one can quarrel with the soundness of - 
_ his approach. In contrast is the engineer — 
who allows his enthusiasm to run away 
with his engineering judgment. a 
_ The latter does far more harm than 
- good, but the former, striving to avoid the — 


pitfalls of over-enthusiasm often goes too 


far in the other direction...turns the 
glasses around and invites to look 
through the wrong end. 


Engineering rep reports | act as ‘as ambassadors 
in absentia for engineers and engineering — 


departments. Yet, engineers often send 


them out unmindful of their forbidding — 
 eountenanees, their unkempt appearance, 
their complicated jargon and their awk- 
ward manners. 
day in ‘court not 


=) 


_ Is it any wonder the — 


— lated circular also available Reprints of 
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— 
— 
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— | = 
— 
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National 


‘ nsiv ely re- 

vised directory of commodity spec 

fications ‘prov ides classified and 
alphabetical lists and brief descrip-_ 
tions of specifications of national 
recognition. Tt has been a good 
many years since a revised directory 


has been issued and there has been a 

erying need for it in view of the 
| many new and revised spec ifications _ 

that have been issued by a large 

number of. technical groups s, trade 

associations, and the Government. 7 

The directory provides a a place for 

 gecording all specifications of na- 

tional significance. Prep: ured | 
i, Paul A. . Cooley and Ann E. R: apuzzi- 
the Division of Codes and Speci-_ 
4 fications, United States ; Depar tment _ 
of Commerce, National Bureau 

Standards, it is issued as Miscel- 
 Janeous Publication M178. Copies 


5 can be obtained from the United 
States Printing 


oa through the use of a well- formulated "oy 


7 curately present his needs to the seller. 


S. M. and tests vane, 

fact that the publica ition will) un- 

2 doubtedly be of great value to so 

many A.S.T. M. members the fol- 

lowing excerpts from the introduc- 

tion are reprinted | since de- 


scribes the book « quite succinctly: 


This publication is a third edition of the 
National Directory of Commodity Specifica- 
tions, published first in 1925, and in revised — 


and enlarged form in 1932. In it will be 
- found listed and briefly described the stand- _ 
ards and specifications of trade associations, 
_ technical societies, and organizations that are 


‘Tepresentative in a national way of industry 
or some branch of industry, as well as the 
_ standards and specifications of gov eenmental 
2 agencies that represent the Federal Govern- 
_ Ment as a whole. Included also are refer- — 
a ences to the purchase specifications of sev eral 
departments and establishments of 
Federal 
_ As in the previous editions, the decimal ; 
4 system of classification of commodities is. 
_ used, some minor changes and additions hav- 
ing been made to take care of new material. 
ie The classification system adopted in the 
_ Directory tends to group specifications and 
standards relating to the same subjects, so 
that specification-making bodies may take 
of, or be forw arned concerning duplica- 
tion of material. Moreover, a special effort 
has n made to increase the value of the 
‘Directory to the purchaser who desires 
employ nationally recognized specifications. 
s lf-evident from the title of the specification 
a brief explanation has been given when 
+ possible. A summary of each specification is — 
me also included so that the reader may to some £:: 
_ extent judge for himself whether the scope _ 
of the specification fits his particular needs. 


Cross referencing | serves to tie up related ‘ 
‘Specifications. 


of 


af 
otwithstanding the fact that some of the Commodity 


7 ding c can be invited and the delivery of satis- 


practice ally all public purchasing officials as 


_ For example, if the use of a commodity isnot __ 


— to avail himself of the ad y 


cation buy’ ing. 
a 


STANDARDS Are Vit 

standards in form of 

standard specifications such as are listed in 
the directory- —standards of quality, uni- 


Specifications 


specifications listed in the Directory will be- 
come obsolete in a relatively short time be- 
cause revised specifications have superseded 
them, the Directory will lead to ) up-to-date 
_ information if properly utilized. When an 
issuing agency receives an order for a speci- — 
fication referred to in the Directory, it will 
supply current specification — unless 
to deliver the one that 
1as been supersedec 


duration—are a an aid to ethical conduct in the : 
_ modern business and industrial world. As a 
_ logical sequence, they lead to a well-balanced | 
economy in which the producer, 
"2 and consumer may have fair and equal pro- 
Well-directed scientific investigation is a 
Excerpts | from Article Describing Direc cto sry rs ards, which are the result of a never-ending _ 
process of refinement due to continued change, 
In the October Domestic Com- and the ion of 
products. Froper standards necessitate the 
merce, issued by the Bureau of true cooperation of the representatives of the 
Foreign ‘and Domestic Commeree, producer, distributor, and consumer in 
D spart f effort to produce a_ practical standard 
. Mepartment o ommerce, applicable to current conditions. Every im-— 
Paul A. Cooley w ho prepare 1 pong 
new national directory has a . short. duction, in routine business 
c tions, and elimination of the greatest of al 
interes ting | article cone cerning j it, and waste, that of the failure of the commodity 
he makes interesting state- todo whatisexpected of it. 
ment ts on -spegi ifications and stand- great number of standards listed 


_ the directory is evidence of the extent to 
ards. Excer pis from “article which they have become an aid to executives 
fo Mow: 


and technicians in controlling industries and 

- commercial enterprises. Suitable, accurate, 
and simplified methods of testing, i 

the exact quality of the product can be deter- 

‘mined beyond question, form one type 

Simplification is another development 

which accounts for many of the items in- 

a cluded. This eliminates a vast amount. of 

unnecessary varieties, leaving fewer and sim- | 

 pler types with greater utility. F ewer 

varieties, in turn, eliminate vast wastes in) 

‘producti ion and distribution, lead to increased 

demands and stimulate mass production, | 


lowered prices, and _ stabilized 
with incalculable benefit to producer, dis 

mutual benefit in supplyin 

ual benefit in supplying the needs = the > 


The Federal Government was a in 


AMERICAN STANDARDIZATION 
purchasing under specifications. For m: any 


SPECIFICATION ASING 


To an ever-increasing extent more and 
more organizations and purchasing agents 
recognize that the logical way to achieve 
reasonable economy in purchasing is through | 
the use of dependable specifications. Only 


-eation giving definite, concise, and complete 
statements of information can the buyer ac- 
This” 
‘provides a system whereby both production 
and distribution can be coordinated to their 


Fortuns ately, America has pioneered in 
years efforts have been made to perfect this ~ standardization, which may have much to do 
system of buying by continually revising old with the fact that today we lead the world as _ 
specifications to meet new and changing de- an industrial nation. Some work had been © 
mands and by adding an ever-increasing © done along this line before World War I. At 
fae of new specifications covering com- __ that time American industries, in turning to 
modities never before purchased by specifica-_ war production, found it necessary to correct 
tion. By this process real competitive bid- | many conditions caused by insufficient stand- — 

a ardization. This was among the prime = 
factory material can be required. Public | sons why standardization was greatly accel- 
purchasers as a whole are desirous of erated afterthewar, 
‘ing the for the public recent years, when America had 
fundsexpended. alternative except to absorb the shock of sud-_ 
Many years ago certain progressive pur- le den war, our highly mechanized, modern | 
chasiug officials for states, municipalities, and industry as a whole came to the rescue and — 
public institutions began to follow the basic was quickly diverted to war production. As " 
procedure of the Federal Government in g World War I industry found that it was, iJ 
utilizing well-recognized standard specifica- — although to a very much less extent, handi- | 
tions. Today this procedure is followed by | capped and delayed because of insufficient 
attention to standardization in the prewar 
era. A much accelerated and broader pro- 
gram of standardization will be extremely 
beneficial during peacetime production, ine 
i 


should another national emergency arise 
us will be of immeasurable value. 


non on Seized Patents—Libraries 
en nts 


Docu 


an integral part of their official duties. The 
intense competition in the modern business 
wae during the last few decades has made it 
necessary also for the efficient 
Official of a industrial organization 


um 


tions which the Al Alien ing appar aratus 

todian seized from enemy owners should be of interest to members of a 

during the war are being licensed at mis the A. S.T.M. Over 7400 different — 


an accelerating rate since e V-J day, “Patents shave alres ady licer 


to American citizens 


— 
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ally) and the ‘abstracts 
published by the Custodian: 


Los Angeles, Calif. Cincinnati, Ohio 

Chicago, Il Cleveland, Ohio 
Detroit, Mich 


St. Louis, Mo. Philadelphia, 
Newark, N. J. 
Albany, N. 


(Franklin 
Gtate Depart- Pittsburgh, Pa. 
ment of Ed 
brary) 
Buffalo, N. R 
(Grosvenor Frovide 1ce, 
Madison, Wis. 


brary) MM 
York, N. (State Historical 


Society) 


Of. special | interest to members of 
the A. S.T.M. should be the 
stracts of the following 


prices which are indicated in 
parentheses: 
236 temperature and 1 
-midity regulation (10c) 
2 249. Automatic weighers (10c) 
23 ( Chemistry (for chemical 
tory equipment) (10c) 
265 Force measuring (10c) 
Geometrical instruments 
Horology (10c) 


ful inventions. ‘A description and — 

_ price list may be obtained from any | 
the Alien Custodian 


Jew York 5 , N.Y. 
120° Broadw ay 


j W ashington 25, 


National Press 
14th and F 
‘Chicago : 
Field Bldg. 
a He St. Libr 
also been deposited at the Midwest 
Research Institute, 4049 Pennsyl- 
-vania, ‘Kansas City, Mo. Comple te. 
files of the vested patents arranged 
. ace ‘ding to some 3¢ 300 Patent Office 
classes, as well as s patent abstracts 
and subject lists of p* itents are avail 


able. for inspection:-at these libraries. 
T he Publie L ibraries 1 


Angeles, 
-Publie Library 


3 Me and testing (25¢) 


Distribution of } 


£1946 F Peper 


_Norge.—The five papers listed below have been preprinted for immediate 
_ in accordance with the new policy of the Society of preprinting papers as they Lecome avail-— 
able throughout the year. ae of these papers appear on p. 59 of this _—— : 


o Please Indicate Preprints Desired, Fill in Address,and Return Promptly if 


PREPRINTS WILL BE SENT ONLY TO MEMBERS IN GOOD 


q 


Item 
Compressive Properties of Aluminum Alloy Sheet at Eieva ted Temperatures— 
Alan E. Flanigan, Leslie F. Tedsen, and John E. Dorn. eae 


‘ Study of the Geometry of the Tension- ‘Impac act Specimen—N. A. Kahn and 


Calculation of Electrical Contacts under Ideal Conditions—Erle I. Shobert IL. 7 
The Influence of Gy pene on the Hydration and Properties of Portland Cement _ 


A Method of Particle Size Determination of Soils, ‘Cement, etc., by = of a 
Chainomatic Specific Gravity—E. V. * 


Optics (10c) 

234 Recorders 
4 235 5 Registers (250) 
Thermostats and humidostats 
16 Signals and indicators 


‘Time controlling mechanism ( (10¢) 
peters: for these ts should 


297 
a 


a fice of ‘Alien Property y “Custodian, 
Chieago 3, Il. Checks should be 


made payable to “Alien Property 


Custodian.” 


Arranged in ‘Chronological Order) 
AMERICAN Concarre INstTITU UTE— 
second Annual Convention, 18- 
21, Hotel Statler, Buffalo, N.Y. 


American Society for ‘Testing Materials— 


4 Spring Meeting and Committee Week, | 
ebruary 25- March 1, Hotel Willian 
Penn, Pittsburgh, Pa. ; Annual Meeting 
Exhibit of Testing Apparatus 
Related June 24-28, Buffalo, 
Paper Inpusrry—National Meeting, Feb- 


ruary 25-28, New Y ork, N. 


p Mecting, February 25-28, Chicago, 
E XPOSITION OF CHEMICAL 
DUSTRIES—February 25-March 2, Grand 
Central Palace, New York, N.Y. 
AN RAILWAY ENGINEERING Assocta- 
TION—Marcl 12- -14, Palmer House, Chi- 
AMERICAN Socrery oF MECHANICAL Ener 
NEERS—Spring Meeting, April 1-3, Hotel 
Patten and Reid House, Chattanooga, — 
‘Tenn.; Semi-Annual Meeting, June 17-20, 
-Mipwest Power ConrereNce—April 
under sponsorship of Illinois Institute of. 
Technology and other Bechools, 
a 
ATIONAL AER RONAUTICAL 
= April New Yorker, New 
AMERICAN Sectarr OF Toor ENGINEERS—— 
4 Annual Meeting and Exposition, April 8 _ 
(12, Public Auditorium, Clevel: and, Ohio. 
American Cuemicat Soc reTy—109th_ Meet- 
ing, April 8-12, Atlantie City, N. 


“ELECTROCHEMICAL Socrery—Spring 
April 11-13, Birmingham, Ala. 


-Twenty-ninth Annual Open-Hearth Steel 
Blast Furnace and Raw Materials —* 
ences, April 25-26, Chicago, 

AMERICAN CERAMIC Socrery—F 
Annual Meeting, April 28-May 1, Hotel 


Statler, Buffalo, N.Y. 


MERICAN F OUNDRYMEN’ ASSOCIATION— 
iftieth Annus al F oundry Congress and 
3 Show, May 6-10, Public Auditorium, 


IRON ‘Sree. Inerrrom— 
Fifty-fourth General — Meeting, May 23, 


-~Waldorf-A storia Hotel, New York, 


Socrer TY 1 FOR THE PROMOTION 0 or E 

Epucation—Fifty-third Annual Meet- 
ing, June 20-23, lilies 1 Hotel, St. Louis, 


; Nation AL I STITUTE OF Gover? 
Hotel 


Stevens, 


— a 

— 
—— 

— 
— 
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4 NEW MEMBERS TO JANUARY | 17, 


mbers were New York Lasoratrory Suppty Co., Inc., Westwarer, J. w. Fellow, Divi- 
The follow ing 119 members W ere M. Resnick, P residens, 78 Varick St., New of Chemical Engineering, U of 
elected from November 2 1945 York 13, Delaware, Newark, Del. [J] 


& 
allurgist, alnut and Pacific Sts., = Pittsburgh District 
Dis  Wre Sreet Co., H. M. Smith 
Chicago Distict Wattace & Tiernan Co., Inc., R. B. Mar- Wr Korr STEEt, M. Smith, Chief 
tin, Manager, Industrial Div., Box 178 Metallurgist, Ambridge, Pa. 
CENTRAL Da CASTING AND MANUFACTUR- Loves Metallurgist, Melion 
Co., Inc., L. J. Sebek, President, 2935 Newark 1, N. J. I f Ind 1 R +h. P 
W. Forty enth St., Cricago 32, I. Conner Epwin E., Division Sales Manager, nstitute Research, Pitte- 
F.D.,R.G.F Portable Products Corp., C. J. Tagliabue burgh 13, Pa. 
| Farnam Co., arnam, President, D > ve 6. Cox, “Atrrep M., Mets allurgical Engineer, 
4940 W. Flournoy St., Chicago 44, Il. Fock Ave. Pittsburgh Commercial Heat Treating Co., 
Cannow R. Michigan FRAUENFELDER, HERMAN, Managing Direc- Forty-ninth and A, Pittsburgh, 
= Chicago 1, Ill. ge tor, The Cast Stone Inst., Box 606, New Pa. For mail: 2225 William P 
ley, Chief Engineer and Treasurer, ‘FRIEDLAND, ‘Samvet, Sales Manager, Nurn- DUNN, Epwarp J., Chief Chemist 
37 700 W. Juneau Ave., Milwaukee 1, Wis. berg T hermometer Co., Ine., 124 Livi ings- Works, Steel, Corp., Du u- 
Corp., A. Van Ry an, Chief E ngineer, _, ton 8t., Brooklyn 2,N.¥. quesne, Pa 1E 
Mimuke Wi. Samuet, Graduate Student, New Heprick, Roserr H., Chemica Engineer, 
James Metallurgist, W ebster- University, University Heights, New Gulf’ Research and | Development 521 
N. Ave., Chicago 30, Il. Ave., Bronx 57, N. Y. [J]* ds 
GR2ENBERG, SHERMAN, Chemist, McGervey, W. J., Manager, Sheet and Strip 
MoGna xt, DonaLp Supervisor, Engi-— ~ Chemical Co., Harrison, N. For. mail: Bureau, Metallurgical Division, Carnegie- 
neering Inspection, U. Navy _ Dept., 99 P Illinois Steel Corp., Frick k Building Annex, 
Bend. ind. 42 N. 199 Patchen Ave., Brooklyn 33 [J] 
South -Havrennor, Harotp R., The Pittsburgh 30, Pa 
Scott St., South Bend 16, Ind. 


Prerce, E. W., Chief Mets ailurgist, Carnegie- ‘Babcock & gg Co. or 85 Liberty iner, Alloy Bureau, Metallurgical ‘Diy., 
Illinois Steel Corp., 3426 E. Eighty-ninth 14st St., New York 54. N. Y. Carnegie-Illinois “Steel C orp., 434 Fifth 
‘Haren, Herserr H. Director, Hatch Tex- _ Ave., Pittsburgh 30, Pa. 
Raper, Lovrs T., Director, Department of tile Research, E. Twenty-sixth St., RALSTON, JR, Director-of Ceramic 
Electrical Engineering, Illinois Institute of New Y ork Research, estinghouse E lectric. orp. 
St. Hreparp, Waurer R.,  Jn.. Assistant Profes- Westinghouse Research Laboratories, East 
Se CHROEDER, Frep J., Jr., Tre: Mil- of Metallurgy, Hammond Ww Ministry of C 
“waukee Die Casting C o., 1015 N. Fourth 


Laboratory, ale University, New 


Capron, E mploy ment Manager, The Coo- 


New Haven, Conn. _ 
L. H., Vice-President in Charge of per Bessemer i Grove City, Pa. 4 el 


) 
“Engineering, General American Aerocoach “LAINE, _ Davin, Secretary American Die 


Conn. For mail: 14 M ansfield ations, China. For mail: ¢/o B.W. 


Casting Inst., Inc., 366 Madison Ave., New. 

M. AYER, WILLIAM F., Senior Chemist, Centro 

Rese: arch Labors 855 Meeker Ave., ‘Russe. & Axon, Commins ENGI 


Brooklyn, N. Y. For mail: Righty- -  F. E. Wenger, Administrative Engineer, 
a Gets, Ervin” R., Are Department Manager, fifth St., Ozone Park, N.Y. Room 317, 6635 Delmar Blvd., St. Louis 5 


National Carbon Co., Inc., Box 6087, -Retcu, Ismar M., Chemical Engineer, Stand- Mo. 
Groves, Karu, Materials E ngineer, Apex 810 Grand Concourse, Bronx 51, N. Y. — and Chief Chemist, Presstite Engineering 
~ Electrical Manufacturing Co., E. 136th St. For mail: 710 Riverside Dr. , New Y ork a Se; 3900 Chouteau Ave., St. Louis 10, 18s = 
Muetter, Frep R., Manager and Package Re L EO, Analytical and Control Chem- ‘Southern California District 
Director, Cozier Wood Package Co. ist, Wyeth, Ine., 1106 Harrison Ave., 
152d St., Cleveland 10, Ohio. Kearny, N.J. F or mail: -665 New Jersey K, Murray, Consulting Engineer, 


Ave., Brooklyn 7,N.Y.(J} _ ray Erick Associates, 811 W. Seventh St.,_ 


Detroit District -first St., Irvington, Earu B., Materials Engineer, U. 8. 
Tuer Corp., John A, Weber, Pla ant N. Office, Los Angeles, Calif. 
“Chemist, W ayne Bldg., 607 adison Ave, Srravss, Harry L., President, National mail. 624 Locust St., Norwalk, Conn. 
4, Ohio. Dia amond Hone and Wheel Co., 108 Pacir AERONAUTICAL LIBRARY OF THE 
CaPLaN, SaMvuEL J., Chemist, -St., New York 7, For mail: 23 W. Instirure or ABRONAUTICAL ScrENCES, 
Co., 3850 Oakman Blvd Detroit ‘Seventy-third St., New York 23, N. Y. {J} 6715 Hollywood Blvd., Hollywood 28, 
Mich. For mail: 225 Mer rton Rd.., De RN, Russee E., Senior hemical E Calif. 
neer, Barber Asphalt Corp., Barber, N. J. Scnroper, Howarp, Architect, 14347 River 
Farp Wilcox- Rich _ Worpen, Epwin 8., Jr., Research Engineer, side Dr., Van ‘Nuys, Calif. 


“Ss O77 Edgar Steiner and Co., _45 Rockefeller 
Rat Tanufacturing Co., 97 71 French Plaza, New York 20, N. & 


13, Mich. Western New York- -Ontario District 


CROSFIELD (Can ADA), Lrp., 
California District Chief Chemist, 240! Cecil H. Ww astle, 
AN STEEL Corp., Joseph Mer- Chief Chemist, 240 Ade elaide St. e 

Pens sident, 20 ‘Broadway, New Pirman, GILBERT and 1, Ont. , Canada. 


Pe = D. V. Stroop, Inc., 151 New Montgomery St San ran- Byrkit, Patent and ibrary Supe rvisor, 
to Presid 50 W. Fiftie ciseo 5 — = Niagara Falls N.Y. 
Casco Propucrs Corp., Carl Chiet ing Director, The Twining ent, Lumen Bearing C Co., 


Chemist, 512 Hancock Ave., Bridge ort 2 1472 Fresno, Calif. Buffalo 12, N. Y. 
Coun AND Co., Sicmu ND, 44 Gold pe Resins, Ltd., "Galt, Ont., Canada. 
— Scnocu, Mitton G., JR., Superintendent, 
Drew anv Co.., Inc., E. Richard C. Ul ASBESTOS Propucts Assn., Donald Quality Control, Hewitt Corp., 
Technical Director, Industrial Dept., Tulloch, Manager, 17th FI., ‘Inquirer _ 240 Kensington Ave., Buffalo5, N.Y. 
15 . Twenty-sixth St., New York 10,  Bidg., Philadelphis 30, Pa. WerNm™ont, Grant, Senior Physicist 
Co., James G., H. . A. Chemist, Eastman Kodak Co., 
Gawenat INE AND Corp., Calvin 1211 Arch St. Philadelphia Lab. , Bldg. 2 23, Kodak Park, Rochester 4, 


ANSON-VAN WINKLE-MUNNING Co., Myron Chief Control C hemist, Del: Simonds Saw and Steel Co., Lockport, 
Diggin, Ch Chemist, Church 


A d Bigler St., Philadelphia, Pa. 


J. Emini, Quality Control Engi- 
JerFERson Cc HEMICAL Co., Inc., Max Neu- Arcos Corp., ‘1515 L ocust St., Phila-— 


haus, Director of Research, 30 Rockefeller delphia 2, Pa. ANDERSON ALBERT 
laza, New York 20,N.Y. McKeg, JAMES, Jr., Foreman, 8 Sun Co. J. M., W. B. Pearce, Chief "Engineer, 
Miter & Weser, R. M. Wilhelm, Sales Marcus Hook, Pa. 289 ASt., Boston10,Mass. 
71-14 Myrtle Ave., Glendale, Dean E. , Jr., Ensign, USNR. Benprx Rapto, Division or Benpix Avia- 
L.I., mail: 714 Blythe Ave., Drexel Hill, Pa. [J] Corp., 'G. R. Section Chief, 
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Engineer- 
ing, Towson 4, Md 
Durton-Larnson Co., Hal F 
_ Manager, Hastings, Nebr. 
MANUFACTURING Co., R. B. Schoon- 
Development Engineer, 939 Main 
Poughkeepsie, N.Y. 
MacHINE Screw C 
Kihm, Production Engineer, 476 Capitol 
& Wuirney Co., 


John L. 
Waterville, 


Me. 


Hown 


& F RENCH, Mz. Nourse, 


St., Boston 10, Mass. 
Laxr SHore Trre AND Russer m Co., G. L. 
_ Mochel, Fabric Division, Des Moines ad 

Iowa, 
Lan-O-SHEEN Co., ‘Edward B. Lampman, 

Production Manager, 804 Finch 

St.Paull,Minn. 

New ENGLAND CoLLAPsIBLe Tube Co., 


Manager, Laboratory Division, 99 


Prax Corp., James ‘Bailey, Vice-President 
and Research 1019, Hart- 


SHEAFFER Pen Co., W. H. Lindlsy, 
Manager, Testing Labs., Ft. “Madison, 

WESTERN Cur Works, Olberg, Met- 


allurgist, Ninth Ave., S. Seattle 4, Ports, Rosert J., 


we ash. 


IRE REINFORCEMENT Inst. T. 
nal ‘Press 


Director, 1049 Nation 
Bldg., Washington 4, D.C. 


M. Davis, Specification Ww riter, Seymour, RayMonp B., Industrial 


Crawford St., Houston4, Tex. | 
“A. Dupuey, President, New England 
Metallurgical Corp., 9 Alger St.,S. Boston, 


Mass. 


Brown, Paut N. Chief Chemist, Morgan- 


Coal Testing Laboratory, 240 Stew- 
St., Morgantown, W. For mail: ail: 
205 Rotary St., Morgantow n, W. Va ’ 


as 
News items concerning the ac- 
a tivities of our members will be wel- 


-comed for inclusion in this column. 


CLYDE CRAWSHAW, for- 
merly Coordinator, Plans and Specifica- 
tions, Holmes & Narver, Los Angeles, 
Calif., is now with the McNeil Construc- 
tion Co., Los Angeles. 
iB. L. AV ERBACH is now Research As- 
sistant, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. He was Metal 
ical General Electric Co., 
was 
dry, North American Aviation, Inc., Grand 
‘Prairie, Texas, has been building his own 


plant to process and make non-ferrous = more recently has been Secretary of the | _ 


_ Specification metals and metal products. | 


~The plant started operation as of January 1, _ 


1946. _ The name of the company is Ceder- 

“gre n Metal ls Co.; it’s located in Dallas, 
_ Texas, and Mr. Cedergren’s title is Metal- 
lurgic al Engineer and Owner, 


JEROME VEGOSEN, "formerly Drafts- 
‘man- Engineer, Consolidated Machine and 
Design Co., Inc., New York, N. Y., is now 
Engineer, WwW right A Aeronautical Corp., 


has fom to his “civilian” 
Bars: ion as Research Professor of Theoreti- _ 
cal and Applied Mechanics, Univ ersity of — 


Illinois, Urbana, Ill. 
— 


FRANKLIN, STANLEY H., 


1170 


Broad St., New London, C onn, 


appointed Assistant to the President, this 


has been very active in A.S.T.M. and is 
- + serving as the Secretary of Committee D-2 


Brown NING, |AWRENCE E R., Testing E Sngineer, a 
The Haller Engineering Associates, Inc., 

Boston, Mass. For mail: Box 227, Nor- Compasta La ‘ConcreTera, Aug- 
wich, Conn. —usto Guinand, President, Carretera 
Cann, R. J., Lieutenant Colonel, French ~ Valle Kilometro 3, Caracas, Venezuela. __ 
Embassy, 1759 R St., N. W., Washington Propuctos INpusrriates, 8.A. A.D, Nagel, 

_Eynon, Howarp B., President, Pure Carbon Chapultepec, Mexico, D.F., Mexico. 
‘Co., Ine., Bt. Marys, Sours AFRICAN IRON AND STEEL INpUstRt AL 
Cc Corp., Lrp., J. E. K. Tucker, Secretary, 

Fram Corp., E. "Providence, for Box 450, Pretoria, South Africa, 

mail: 85 Hoyt Ave., Rumford 16 R. ERIGES STANDARDISE RINGSKOMMISSION, 
Haynes, G., Associate Professor Folke Lindgren, E ngineer, Brunkeberg- 

of Civil The Citadel, Charles- storg 12, 3 tr., Stockholm, Sweden. 

ton, SWEDISH | CEMENT AND CONCRETE RESEARCH 
Chief ngineer,  Inst., Toe, Georg Wiistlund, Professor, 

Ellicott Machine Corp., “1611 Bush St... The Royal Technical University, Stock. 

Kenpaut, Epcar R., Materials Engineer, Armann, Nits, Managing Director, Bjoérne- 

CB. Army Engineers, 1709 Jackson St., borgs "Jernverks Aktiebolag, Bjérneborg, 

Omaha 2, Nebr. For mail: Bauman 

-St., Omaha 11, Nebr. | Erik, ALBERT Backuunp, Civil 
LEARNED, Don R., Ensign, USNR. For! mail: Royal Swedish Telegraph and Telephone — 
187 Common St., Belmont 78, Mass. Administration, Telegrafverkets erk- 
‘Lipscuirz, Leon, Private, Corps of stand, Nynishamn,Sweden. 

gineers, U. Army. ‘For mail: 450 HAxanson, Per Sicurp, Chief 
South St., Pittsfield, ‘Skanska Cement AB, Malmo, Sweden, 
MILLER, Forrest E. , Associate For mail: Cement- och Betonglabors: 

mental Engineering ‘Bidg., Minneapolis § JocHEM, JEAN, Refinery Superintendent. 

14,Minn. Iraq Petroleum Co.,  Haiffa, Palestine, 
Consultant, For mail: Tripoli Refinery, Tripoli, Syria. 
LUNDBERG, Bo Oskar, Chief of Struc. 


1412 Amicable Bitiz., Waco,Tex. 
Retcu, A., Metallurgical Engineer, tural Dept., The Aeronautical Researth 
Institute of Sweden, Ulusa anda, Sweden. 
REIs, THOM 1s, Research Engineer, Com- 


qe? 


“General Electric Co., W orks 


Schenectady 5,N.Y. 


-pagnie Francaise de Raffinage, 
France. For mail: 24 Rue 
Paris XIV°™, France. 
Topp, Auten D., Junior Chemist, 
Reduction Co. ‘of Canada, Ltd., 
4 ham, P.Q., Canada. [J] 


[J]—Denotes Junior Member. 


BOY D HRIS TENSEN, who was Gen- educational program. Ww hile at the Unie 
eral Foreman, Tool Engineer, Boeing Air-— A versity, Mr. Scobie prep: ared sixteen publi- 
plane Co., Wichita Div ision, Wichita, —_ cations and spoke before a number of tech- — 
Kansas, is now Junior in Mechanical E ngi- nical societies. During the war he was” 

- neering, University of Oklahoma, Norman, : _ Metallurgical Consultant for fifteen com- 
14 panies in Minnesota and Wi isconsin for 

DAV ID V. STROOP, who has been Di- varying periods oftime. 
rector of the Department of Engineering, WILLIAM 8S. CARV ER, , formerly Sales 
Baldwin-Southwark ‘Divi ‘ision, 


_ Research Inst., U niversity of ‘Chattanooga, ; 
Chattanooga 3, T enn. 
Sweeney, Epmonp L., Superintendent, 

Everett Plant, Boston Consolidated 
-Co., Rover St., E verett,Mass. 
‘Woop, Ewpriper, Materials Engineer, 

"Maryland State Roads Commission, 647 

Redwood St., Baltimore 1,Md. 


American Pet troleum Institute, has been § Engineer, 
The Baldwin Locomotive Works, Philade 1. 
office having been established by ~phia, Pa. now Sales Enginee for F red 5. 
~ Board of Directors recently. Mr. Stroop Carver, New York, N. Y. ad 
JACK D. -TOWERY is now Textile 
_ Engineer, . Applications Divi ision, Institute 
Petroleum Products and Lubricants. of Textile Technology, Charlottesville, 
Associated with the A.P.I. since 1928, he He was formerly Research Textile 
has had a number of responsibilities, in- “4 Engineer, - National Cotton Council of 
cluding secretaryship of the API. ‘Divi- America, Austin, Texas. 


sion of Marketing, and entered the De- ROGERS B. FINSH, formerly Officer _ 
partment of Accident Prevention, ‘wa a 


Section, Engineering Division, Jeffe 


Division of Refining. A graduate of Quartermaster Depot, Jeffersonv ille, 
George W ashington University witha de- = is now with the Textile Division, 


of B.S. in C.E., he later received his Mass achusetts Institute of Technology, 
B. from the New York Law School. Cambridge, Mass. 
His son, a captain, served throughout the 


- war in Africa and the European theater, GEORGE | C. ERNST is now Associate. 


while his daughter is a senior at Antioch a Zz rofessor of Civ il agnecring, Uae ersity 
College. of Nebraska, Lincoln, Nebr. He was 


HERBERT F "Senior E ngineer, U. S Forest Products” 


SCOBIE, arly J b t dis so Wi 


chanical Engineering Department, Univer-— 3INS, serv ed Se 

cently joined the staff of the American _ wa org) 

Foundrymen’s Association in Chicago. Massillo m, Ohio, as a Chemical 

Leaving the University where he taught B. S. BERTOLET, formerly Senior a 

foundry practice for six years and chem-— ‘Electronics Engineer, Electronics Labora-— 

istry for one year, he will assist in the co- yt tory, Baldwin Locomotive Works, Ed ly- 
ordination and dev of the AFA. 
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stone, Pa., is now Condensing Unit Design 
1006, 


in Charge, Textiles | and Textile Products al ' 


= 


— 
— 
— 
— 
— 
urking- 
Vs 
— 
— 
released from active duty with Army 
— 
— 


Engineer, Refrigeration Division, Electric 


Power iD r Equipment Corp., Philadelphia, Pa. 7 


ILE DG ERLY is now Secretary and 


Tre asurer, Edgerly Instrument Labora- 
tories, Inc., Baltimore, Md. He was In- 
-strument E ingineer, Alvi in Ss. Mancib Co., 

4 West Somerville, Mass. 


DUKE CERT, formerly Chief 
tor, Plastic Mz: :nufae turers, Inc., Stamford, 
A ‘onn., has been assigne d to eats iblishing 
Material and FE ‘quipment Standards 
Maintenance, © orporation: 
nt, Ame ries an Viscose Corp. 


HERMA AN A. BOGEHOLD, formerly 
Assistant M: r, Production, Industrial 
Minerals, Ltd. Wate srways, Ontario, C an- 
ada, is now ‘onsulting Chemical Engineer, 


_ Companhia Itatig, Rio de Janeiro, Brazil. | 


ARL A. HEDREEN is now connected 
with Cia. Wilbur-Ellis Peruana, S. 
Lima, Peru. He was ‘ormerly ‘Nfanager, 
Ocean Indust ries | aaboratory, South 


HAROLD R. ALLEY, who was Associ-— 
ate Research Director, Research and De- 
velopment Department, Standard Cap and 
Seal Corp., Chicago, Ill, i is now Dire 
of Research, Arvey  Corp., ( ‘hieago, 


THOMAS ‘DIE, formerly. 
Metallurgist Aircraft Co., Inc., 

is Tulsa, Okla., is now F ield Engineer, oil i 
‘Well Supply C 0., , Houston, Texas. 

WIL LIAM G. G ROV E was 

Bridges, 

Belvoir, Va. is now Engineer of 


Consulting Engineer. He isalsodoingcon- 


Engine ering 5 


neering and Acting Director, , Engineering 


Engineer Board, Fort 


ons RT T. ‘SHE Ni is now Me & aughlin St 
Chemical Engineer, Philadelphia, Pa. He Corp., Pittsburgh, Pa., is now rof 
Technical Director, W. H. & L. D. ‘Rew Materials for J and L. 


Betz, Philadelphia, Pa., whose employ he CHARLES D. TOW forme rly 
has left, but is being retained by themasa | Chief Proje on Engineer The s. Well 


Co., Cleveland, Ohio, is now Pp lant 

sulting work for Milton Roy Pumps. He 
ngineer for this company. 

is active in the Society’s work on on industrial 
waters, THOMAS F. 
R. KAUFFMAN has lurgical cngineer, Ge ne Jectric o., 

life, havi ing been a Lieutenant, Philade Pe a., is Distric t Man- 


U.S.N : ager, The B New ow 


Spec ialist, and is is now with Allied Engine only 
ing Co., Division of mi Corp., 
Milltown, N. 

EDWARD Ss. FI tASER has returned 


“Consulting Che in Ww atertow 


Frederick S. Bacon Laboratories, 


‘leasant St., W atertown 72, Mass. 
RALPH SMILLIE, forme ly Engineer 
of Tests, The Port of New York Authority, 


| New York, N N. Y., is now New York C ity 
_ Tunnel Authority, New York, N.Y 


-HARR Y CAMPI BELL is now con- 
nected with Western Foundries, Chicago, 


as Mets allurgist. He was formerly a 


met: engine er in Grand Rapids, 


Bridge Iron Co. 
A a N 


NUCKOLLS has re as 
Cc hemical E ngineer, but has been retained — 
_ by Underwriters’ Laboratories, Ine., on a 
part. -time as a consults ant to the sti 


ticularly in field of explosion preven-_ 
tion. Mr. Nuckolls has represented the “a 
Underw riter rs’ Laboratories membership in CEC cL ARMSTRONG, Gene ral 
A. S.T.M. since 1914 and participated ac- ad M: anager of the Armstrong Plastic ( Yo., is 
tively in the work of several A.S.T. M. moving his office from 666 Lake Shore 
committees Drive, Chicago, IIL, to Warsaw, Ind., 
DANIEL S. EPPELSHEIMER, wher re his company has acquired fae tory 
erly Research Professor of Industrial E ngi- space and facitities for manufacture of low- 
H. BISHOP has been transferred 
from Chief Production Engineer, Reynolds 
Corp., U. 8. Naval Ordnance, 


_ Experiment Station, | Unive prsity of New 
- Hampshire, Durham, N N. H., is now Sales | 
Manager and Chief Phy sical Metallurgist, | 


Bridges and Structures, Connecticut State Metal Hydrides, Inc., Beverly, Mass. 7 to Assistant Process 7 tor, Reynolds 


Highw ay Department, H artfor d, Conn. 


MAHIN is now Chairman, Metals 
San Miner: als Division, Armour Research 
Foundation, “Technology “Center, C hicago 
16, Ill. He was Manager, Metallurgical 
"Engine ering, Materials Engineering De- 
partment, Westinghouse Electric Corp., 


> 


J. PAYNE KING, © hief In- 


spector, The Lincoln Electrie Co., Cleve- 
— land, Ohio, is now Treasurer, Alfred B. King 


and Co., New Hav en, Conn. ‘a 


ALAN F _ SHE] »ARDSON who was In- 
icals Divi ‘ision ar Prod 
JW ashington, D. C., is now with the Ind 
Division, OMGUS, APO 742, New 


D. LANDON is: now ‘ol- 


Engineering, The University of 
Akron, Ohio. He w 
Professor of Civil E Ingineering, Sou 
University, Dallas, Te 


Production Board, 


dustrial Specialist, Section, Chem-_ L aboratory 


PAUL A. BECK, Head of 


Metallurgical Laboratory, The Cleveland 


Graphite Bronze Co., Cleveland, Ohio, is ae nected with R.B.H. | 


now Associate Professor of Met illurgy, 
University of Notre Dame 
RANDAL SMITH formerly 
E cngineer, Curtiss-Wright _Corp., 
Buffalo, N. Y., is now Unit Head, Struc- 


tures De ‘partment, ¢ Cc ‘orp, 
Columb 


January 19. 946 


ROL FH. E HRMANN is now Researe h 


‘he mist, U.S 8. . Stoneware , Ravenna, 
Ohio. He was Rese ‘Sse arch Chemist, E 


MICHAEL BOCK, II, formerly Metal-_ A.S.T.M., has announced that E ngineer 
7 lurgist, Materials Laboratory, U.S. Navy Juan P. Molfino will be president through — 
Yard, Boston, Mass., is now Mets ullurgics 1948; Engineer Julio Laporte and Archi- 4 
ee r, The Unexce ‘led M: anufacturing tect Juiio C. Bauza will be first and second a 
‘ambridge, ice-preside ate, and sec re 
JOSEPH MAZIA is with 
the American Chemical Paint Co., Ambler, 
Pa., as Metallurgist, Metal Surface Treat- 
me nt Division. He was Head of the Pro-- 
_tective Finishes Section of the Ordnance 
F rankford Arsen: il, 
’hiladelphia, 


Mets ils Co., Harrison, N. J 


of Te schnic al ‘St andards), a 


exter nds through 1947, 


Pennsylvania St 

De and who for some 
time has been Senior Engineer in the Pub- | 
Works Department of the U. Navy 

D. F. MURPHY, was Chief Metal- has announced the establishment of Con 
E r, Struthe rs-We Ils “sulting Service in Concrete Construction, 
Titusville, is now the Highws iy and Airport Pavements, M: ate 
Co., Alpen: na, Mich., rials and fesearch Planning, Specifica- 
Chief Metallurgical Engineer. tions, Invest igations and Reports. 
FRED J. T OBIAS, forme rly Vice- 
P resident, A. RD. a Corp. New York, olonial Park, Pa., a Harrisburg subur . 


Mr. Mattimore has been very active in 
N. Y., is now Plant Manager, Advance Al committee Work, 
Castings, Inc., Brooklyn, 


"ANTHONY SKETT, who was con- 

Bound Brook, N. J., is now with the Indus- | KE! MP F, forme rly Metal- 
trial Department W. R. Grace and 10. = urgical ngineer, has been named 
Y ork, Assistant Director of Researe h of the: 
 M. M. BECKW H, following his re- num of America, New Kensing- 
lease from the Army in December, has ac - 


position with The 


Chemical Co., Cleveland, Ohio. 
; HENNING, “for merly Ge ne! 


ASTM B ‘BU LLETIN 


INSTITU TO URUG UAYO DE 


is now Chemic al Rese ‘onsultant, 
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neers held on 17 "two A 


STM. 


DAL L, , Consulting Structural E 
-neer, Chica and F. M. RAND-- 
LE ETT, Vice-Pre side ‘nt and General Ms n- 
ager, R obert W. Hunt Co., Chicago, Ill. 
B. KINZEL, Vice- President, ,E lectro 
Metallurgical Co., New York, ; N. has 
elected chairms an of the E Sngineering- 
Foundation for the ¢ coming» year. The 
_ Engineering Foundation was established | 
in 1913 for ‘‘the furtherance of research in _ 
— sclence and engineering and for the ad- | 
Vahcement in any other manner of the pro- 
:@ fession of engineering and the good of man-_ 
PHILIP SPORN, Executive Vice-Pres- 
ident and Chief Engineer, American Gas | 
Electric Service Corp., New York, N. 
= has been awarded the Edison Medal for. 
1945 by the American Institute of Electri-_ 
Engineers “for his contributions to the 
of economical and dependable power 
generation and transmission. ” The 
was presented in a general session of the 
Winter Convention of the A.I.E.E. held — 
January 21-25, 


P. PUTNAM, I resident Treasurer 
and Technical Direc tor, Detroit 
_ Laboratory, Detroit, Mich., was recently | 
’ paid special tribute in recognition of his 50 . 
years of service to chemists and 
by the Detroit Section of the American 
Chemical Socie sty at its first ‘“‘Annual Past 
‘Two A.S.T.M. members have been nom- 
inated for district directors of the Ameri-— 
can Society of Civil Engineers, as follows: | 
_ Nominee for Director, District 1: SHORT- 
RIDGE HARDESTY, Partner, Hardesty 
Hanover, New York, N. Nominee for 
Director, ‘District 2: - ALBERT HAERT- 
LE IN, Professor of Civil Engineering, 
_ Graduate School of Engineering, Harvard © 
niv ersity, Cambridge, Mass, 
_T. E. EAGEN, Chief Me -tallurgist, 
Cooper- Bessemer Corp., , Mt. Vernon, 
QOhio, has been appointed chairman, Gray 


Tron’ Divi ision, American F oundry men’s" 


CHARLES H. GREENALL, Lieuten- 
ant. Colonel, Officer in Charge, Labora- 
tory y Division, Frankford Arsenal, from 
October, 1942, through August, 1945, 
was recently awarded the Legion 
Merit for services of | conspicuous value. 

The Citation follows. _ “His exceptional 
leadership and initiative in the revolu-— 


= 


made possible the production of w eapons: 
which had far-reaching results in the 
combined effectiveness the Infantry 
and Artillery. Through his energy, en- 
thusiasm, and sound technical judgment, — 

these weapons rapidly and suc-— 


"severe pressure. Lieutenant Colone 
-Greenall’s outstanding achievements in 
directing not only this, but a great num- 


tionary development of recoilless artillery 


The fe lowin ing is is a corrected notice of an 


Service Lieutenant Colonel Greenall was item which was noted in our December 


a member of the Staff at Bell Telephone 
aboratories and was very active 
A.S.T.M. work serving as C hairman 
Commaittes B-5 on Copper and Copper 
Alloys. His: future work will inv olve 


4:2 


technical activities at the Franklin Insti-— 
tute in Philadelphia where he will be 
associated with the Director. 
THORSTEN OLSEN 
of Tinius Olsen Testing Machine Com-— 
recently prepared a& commemora- 
tive folder as a token of respect to his — 
: father, Tinius Olsen, Founder of the | 
Company. interesting folder 
cludes an excellent. picture and informa-_ 
Bi scala of a biographical nature. He was a 
‘member of A.S.T.M. and took part in 
- the work of numerous technical and scien- 
a tific organizations. Issued on Decembe ro 
“ae the folder also commemorates the 100th 
_ Anniversary of the birth of Tinius Olsen. 
JOHN D. SULLIVAN, Assistant Direc- 
_ tor, Battelle Memorial Institute, Columbus, 
i” Ohio, and chairman of the Society’s Com- 
mittee on Refractories, was stricken in 
-November with a ruptured appendix and 
3 Pa. _ After several weeks in the hospital 
there, he returned to Columbus, and a 
Recent note indicates that after 
OW 


NEI AN, formerly engineer 

of Tests of the Union Pacific Railroad Co., | 
nd for a great many years active in the 
_ work of the Federal Specifications Board, | 
later Vice-Chairman of the Federal 

Specifications Executive ‘Committee, has 

‘retired from Government service. He 
was most recently Technical Assistant 
the “Procurement, ‘Treasury 

Department. of A.S.T. M. 
since 1902 he has been vitally interested 


specifications work and was 
known to many A.S.T. .M. -members who G 
had contacts with various committees of 7 


Federal Specifications Board. 
JOHN H. FRYE, who before his ex- 


_ tended service in the Ordnance Depart- 

-ment where he became Colonel, was Metal- 
_lurgical Engineer with Columbia Steel and ‘, 
Shafting Co., Pittsburgh, Pa., has re- 
turned to the company and has been ap- 
pointed General Manager of Sales. He 
had a very intensive period of Ordnance 
Department service in connection with 


=v" 


LI SHAW, formenty Development 
engineer, Western Electric Co., Chicago, 

TIL, who has | been very active in A.S.T.M., | 
retired. Mr. Shaw represented the 

Western Electric Co. membe srship and the 
- sustaining membership for many years, 
and he was the chairman of a rather 
- unique committee in the company which 


ber of other significant projects, con- reviewed A.S.T.M. work and considered 


tributed greatly to our success in pe war. 

_ He demonstrated at all times an un- 
swerving devotion to duty and his high | 
qualities of leadership were an inspira- 

. to those whose work he Grected and 


__ representation and activity from the com- 
_ pany on a large number of committees in 
which Western Electric Co. is very ace 
— tiv ely interested. A. G. Johnson will take 
Mr. Shaw’s former duties. 
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resulting peritonitis while at Palmerton, — the Signal Corps in World War I, and be- 


materials and metallurgical 


J. LEWIS LU CKENBACH is now cons 
nected with Hardy S. Ferguson & C 
Ine. , Consulting Engineers, Nevw York, 
‘N. Y. as Designing Engineer. He Was 
with Anaconda Copper 
Co, New York, N. Y., on structural and | 


: 'NECROLOGY 


LOWERS, Re E cnginee 
43 the over 40 ye: urs, his 
_ bership dating since 1914, Dr. Flowers had 
bee n extremely active in many phases of 
the work of Society. Re tecelving his 
technical education at Cornell University 
~ and Union College where his Ph.D. degree 7 
was awarded in 1915, his industrial work — 
‘was started with the Westinghouse organi- 
_ gation; later he was Professor at the Uni- 4 
7 versity of Missouri for a number of years, 
4 and still later at Ohio State. He served in 


gan his work with the De Laval Separator 
‘| Co. in 1923. He was a member of a large 
- number of technical and scientific organiza- 
tions. In A.S.T.M. his technical commit- 
tee affiliations indicated a Wi ide diversity 
of interest, but perhaps particularly con- 
eentrated in the work of Committee 
on Petroleum Products and Lubricants 
where he had served as a member of the 
Advisory a large number of 
and ‘special groups. He 
had been a member of Committees B-3 on — 
Corrosion of Non-Ferrous Metals and Al | 
loys, and of D-9 on Electrical Insulating 
Mate Tit 20 years. In his 
death the Society loses a very loyal mem-_ 
ber who over the years contributed much | 
to the advancement of the work in stand-_ 


ardization and research. 


Conn, ‘Chairman of the Board, 
fiant Portland Cement C o., Philade ‘Iphia, Pa 
(December 28, 1945. Member since 
1918. Conn, _one of the leaders in 
ce ment industry for many years, had been 
a member of A.S.T.M. since 1914, and © 
served on Committee ( fora long period 
of time. At the time of his death he al 
vice-chairman of the committee. He had 
participated in the work of several sub- — 
committees and at one time was chairman | 
of the Ce ment Reference Laboratory 
group. 
Laboratories, Fresno, Calif. (Oe ‘tober 


otk Dist trict, New Y ork, N 

(Nov ember 26, 1945.) Membe 
1¢ 


Emery, P The A 
Emery Co., Stamford, Conn. (Decemb 


12, 1945.) Member since 1926. 


Kuve, Chief Specification Exam- 
iner, Alloy, Carnegie-Hlinois Steel Co., 
Pittsburgh, Pa. (November 9, 1945.) 
(Just Joined A.S.T.M. in 1945. peat 

CHARLES Nt RNBERG, Preside 
berg Thermometer Co., Inc. , Brooklyn, — 
N. Y. (June 28, 1945). Member since 


7 


ynuary 1 946 


onuery 
va 


— by 
— 
or: (Dates of death are given where available.) de 
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teel — 
onal B Bureau of Standards | 


National Bureau of 

Standards, ashington 25 has i in- 

 gugurated a s series of standard samples s 

in the preparation of buffer solutions 
of known pH values from 0 to 60 C ., and 

in the calibration of i ‘ins struments for the 


prising steels, 


the n name of ‘the = nple wanted. _No bea able for the treatment of water for indus- 


samples of f smaller size than those listed 


ter 
are distributed, and the remittance shoul 1 


accompany the order. 
Bureau now issues more than 
_ different kinds of stand: — samples, com- 


ferro us alloy s, 
certs i-puri 


ps for vis- 


"phosphate, and borax (sodium te traborate 


% 
decahy drate). 
tended to be used together. 


new standard steels also been other information i is given in the 


added to the list of standard s samples. 


Sample 
Acid potassium phthalate 


enters drogen phosphate (186- ID 


‘The two phosphates: arein- 


4 Sample fees of the ne 
indards are as 


solution 


‘come r ¢ certain refe ren 

“sts andards, and melting- point “standards. 

A complete list of the standards, fees, and | 
ae 


to Circular C398, hich can be ob- 
t “tained free of charge upon application to 
the] Bureau. 


mended 


Concentra- 


per liter of ly value at | per 


St. 


Supple- 


‘‘Treatenent”” including discussions of 
chemical and mechanical processes avail-— 


trial use, and the second “Water Analy- 
ses” dealing with impurities in water, 
how they originate, how they can be re- 


moved, and me ‘thods of analyses suitable 


for plant control. Includes charts and 
other illustrations. Price: 
per copy, postage prepaid. 
Tecanicar Supery Co., 1936- 
42 Fift. Ave., Pittsburgh 19, 
page leaflet covering ‘Unit-Package”’ 


ry drocar- ‘Tube F Also, a one- 


leaflet describing MeDanel Combus- 
tion Tubes Fired for High-Temperature 


$1.00 


Pa. Four-— 


C 230 East 45th 
$t., New York 17, N. Y. 
q folder covering the Hoepple r Viscosimeter 
with an illustration and description of the 
instrument. 
Tue Comtor Co., Waltham, Mass 
Bulletin No. 32 entitled ‘ ‘Comtor Quick- 
Scanning Surface Comparator’ de serib- 
and illustrating this Comparator. 
4 Also, Bulletin No. 31, eight pages, de-— 
scribing the Shoe k-absorbing Comtorplug 
Internal Comparator, 


torgage”’—four pages, describes Series M 


for or External Gaging, 


with illustrations. 
a This company ’s third booklet, “Com- 
x 


_ A four-page 


S. Co., Nineteenth and Olive 


Louis 3, ‘Mo. The new catalog 
No. 102. “Laboratory Apparatus and 


Steel (N.E Equipment for the Biological and Chemi-— 
” 
Steel (B.O.H.) (tin-bearing, approx. 0.04 cal Sciences” features a full range of ap- 
Steel (approx. 0.5 Cr, 0.5 W) ‘pare atus for biological and related sciences 
Steel (N.E. 9450) (approx. 1.4 Mn, 0.5 Ni, 0.4 Cr, 0.13 well as equipment for general chemical 
proce jures. Includes more than 11,000 
items, offers a very comprehensive listing 


Borax 
. 8637) ainiceiaat 0.5 5 Ni, 0. 5 Cr, ( 


Acid 


“Acid Open Hearth Research Associa tion 
is its first bulletin: ‘cover ing “Acid Open 
Hearth: Slag Fluidity 
cance. ” This covers the development of a 
fluidity test and the results of many plant 
data from m numerous heats. — The bulletin 
describes the application of the procedure 
developed and covers a typical heat w where 
control is used . There is a bibliog- 


raphy of some § 80 refere ‘neces. The 60-page _—— te H-B line of temperature control 


ean can be obtained ‘from the As- 
sociation, P. O. Box 1873, Pittsburgh, Pa. 

a A number of members of A.S.T.M. 2 are 
; - active i in the work of this Research Associa- 

tion including F. H. Allison, United 

neering : anc Foundry ‘Co. , President; 
F. C. T. Daniels, ‘Mackintetly- Hemphill 
C. Heasle tt, Conti- 


te 


& Optica Co. 
Co.. 


and Literature Received 


Rapro Co., Cambridge, Mass. 


Postwar Supplement to Catalog K, trial 


pages. This s catalog covers industrial 
_ instruments, resistors, capacitors, induc- 
tors, bridges, oscillators, and standard- 


and Its meters, amplifiers, 


‘Philadelphia 32, New sixteen- 
page catalog entitled. “Temperature Con- 
trol Instruments” describing in detail the 


instruments which include relays (mer- 
cury plunger and sensitive ty pes), ther-— 
mostats, and Red-Top — 
H. L. D. Ber 1z, Gillingham and 
Worth Sts., Philadelphia 24, Pa. A 171- 
page book (81/s by 11 in. page size, heavy 


paper cover) entitled “Betz Handbook of 


Industrial Water Conditioning.” An up- 
to-date text for study, reading, or refer- 
ence covering industrial water condi- 
tioning in all its phases. a ‘The book con- 
= 54 chapters and is divided into two 
Sections, the first section covering “Water 


Glass Works 
Eastman Kodak Co 
Eimer & Amend, Inc... 
Fisher Scientific Co... 
H-B Instrument Co... 
Kewaunee Mfg. Co 
Krouse Testing Machine Co 
Lancaster Iron Inc 
Leeds & Northrup Co. 
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4 is Wilson Mechanical Instrument Co., Inc..... 738 


of instruments and equipment for labora- 
tories of chemistry, biology, and for allied 


- fields such as public health, medicine, in- 


dustrial hy giene, education, and for cer- 
tain industrial applications. | The appara- 


tus listed is indicated as adapted to the | 
more recent and modern techniques, 
there are listed a number of items onl _ 


_ procedures which have been used in com- 
sly Jimited fields of research oad 


Society to Matedal Mendlion 


THER 1 new society 


been es concern itself with ma- 


4 te rial handii ing problems. At a recent 
meeting in Pittsburgh, Commander Boy 


_R. Lewis, U. 8. Navy, described some of 
_ the N Navy’s problems in this | fie Id. T. O. 
- English, Aluminum Company of | America, 
is Temporary Chairman and Richard 
~" Rimbech of Pittsburgh, Te nporeny Secre- 


tary of this new group. 


. rkins & Son Co., B. 
Precision Scientific Co 
Remmey Son Co., Richard C. 
Riehle Testing Machines Division, American» 
Machine & Metals, Inc 
Scientific Concrete Service Corp. 
Scott Testers, Inc 
Taber Instrument Co 
Thomas Co., Arthur H. 
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wis 11 and detailed—and has some 
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LABORATORIES| 


qi 


Panny research, and consulting work. 


N ITED STATES 
> 

TESTING CO. INc. 

| T N. J. 


and Inspection Se ervice 
PHILA.@N. Y.eCHICAGO*BOSTON*WOONSOCKET 


War Prosperity 
E.MainSt. W. 


TAMES H. “COMPANY 


| 
Metallurgists 
onsulting, Inspecting, Testing 
Physical, Chemical, Metallographical & X-Ray Laboratories 
1360-1364 West Third St., Cleveland, Ohio 
5 
FATIGUE AND VIBRATION 
RESEARCH AND TESTING 
LABORATORY 


SONNT AG SC LENTIFIC 


16 Seneca Place 


| TE TESTING [ABORATORIES| 


TESTS - ANALYSES - RESEARCH 

EQUIPMENT - APPLIANCES 


MATERIALS & PRODUCTS 
Ingersoll Ave. & 23rd St. Des Moines, lowa 


sot ‘SOUTHWESTERN LABORATORIES 


Consulting, Analytical Chemists and _ 
— Testing and Chemical Work 

Fort Worth, Dallas, Houston, 


orpus Christi, and 
San Antonio, Texes 


B. “COLEMAN & CO. & CO. 


Metallurgists- Chemists- Engineers 


Chemical and Physical Testing 
Metallurgica! Investigations 
Boiler Water Conditioning 
Consultation Service 


Oth & Rising Sun Ave., ssa Pa. 


by leading o1 organizations individuals of 


F.. A. P EASE LABORA ATORIE 
Metallurgical Testi Testing and | Consulting 
Physical Testing, Chemical Analysis, Metal- 


lographic and X-Ray Inspection, 
Spectrographic Analysis 


11. 13 Coes Place —, Newark, N. J. 


SAM TOUR & CO., INC. 


 Research—Development—Testing 


Ferrous and Non-Ferrous Metals 
Metal Processing and Finishing + 


Corrosion and Corrosion Protection — —— 
and Powder Metallurgy = 


44 Trinity Pla Place New York 6, 


Established 1891 
SAMUEL P, SADTLER & “ING. 


21 0 S. 13th St. Philadelphia 7, 7, Pa. 


ELECTRICAL TESTING LABORATORIES, INC. 


as Field and Laboratory Tests = 
Chemical 


«2 Bast End Avenue at 79th 
ORROSION STUDIES W 
CONSULTANTS—MINERALOG Y 
RESEARCH—SPECTROGRAPHY L 
Metallurgical 
Chemists and Engineers 


LUCIUS PITKIN, Inc. 
Pitkin Bldg. 
Fulton St., N. Y.7,N. 


CHEMISTS ENGINEERS 


Public Service Testing Laboratories, Inc. : 
Chemical, Physical, Biological 
Tests and Analyses 
Certified Marine Chemists — Corrosion Experts 


W. WILLIAMS 
INSPECTION COMPANY 
Timber and Timber Treatment leuentens 
Complete Chemical and Physical Testing 
Laboratories 


OFFICE: Mobile, Alabama 
BRANCH OFFICES: New York, NK. ¥., St Louis, Mo. 


FOSTER D. SNELL, INC. 


_ logical and medical staff with com- 
pletely equipped laboratories are pre- ye 
pared to render you Every Form of 


Chemist ant Business 


treet klyn 1, 


_ The Consultin 
:06 Washington 


Jack 


South Florida 


_ CHEMISTS & ENGINEERS 
CARGO SURVEYORS pe 


New Orleans, 
‘Corpus Christi, Tex. 
at all Leading industrial Centers 


AND CONSULTIN, 


ROBERT W. HUNT COMPANY 
tnapestion, Tests, Research ENGINEERS) 


CHEMICAL, SICAL. XRAY, == 
"METALLURGICAL, CEMENT an ond 


LABORATORIES. 


kson n Blvd 


etallurgists 


NEW Y 


LABORATORIES, INC. 


80 WASHINGTON STREET, NEW Yor airy 


Mechanical, Physical and Electrical Teste, be 
Inspections on all materials, > 


The Oldest Conmercial Laboratory 


America 


BOOTH, GARRETT & BLAIR 


Ww. 


228 South Ninth Street Philadelphia 7, Fe 


a Test 


‘Testing - - Engineers 


ond testing of and 
products. Predetermination of durability and 
ey actual exposure or service 


Miami 3, Florida 


PHILIP TUCK ER GIDLEY 


, 


chemical testing, research, 
and produc t development. 


FAIRHAVEN EN, MASS. 


,EDOUX, & & COMPANY, INC. 


Assayer 
} 


Samplers and Weighers 
SIXTH AVE. 
omy T 
YORK, 13, N. Y. 
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January 


Houston, Tex. 
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